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CLAIM TO PRIORITY 



Sir : 



Applicants hereby claim priority under the 
International Convention and all rights to which they are 
entitled under 35 U.S. C. § 119 based upon the following 
Japanese Priority Applications: 

Japan 11-346913, filed December 6, 1999; and 
Japan 11-346914, filed December 6, 1999 

Certified copies of the priority documents are 

enclosed. 

Applicants 1 undersigned attorney may be reached in 
our Costa Mesa office by telephone at (714) 540-8700. All 
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correspondence should continue to be directed to our address 
given below. 



Respect fully submitted, 





Attorney for Applicants 
Registration No. ^^J^C^L^ 



FITZPATRICK, CELLA, HARPER & SCINTO 
3 0 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212) 218-2200 
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ft2 60 a £MV^ ^a-f>hP230 ftT'^f > * <Z>^*1 
HtJ&StlT^So i M&fflffl^ — V h 1 0 0(7)^3 >f> 

1 8 0 HW s &ZfrZ>ZLHlZ&VffimMft$:fto 0 £fc> I D gM$t 2 5 0 ^JE 
$|fia~>y MO 0$J£&£ffr®&C»> >?#>?rL~ y h 2 0 0©iiA 
Krlb<Z>£#)©I DMTO2 5 2^0J^$tlTV^ o 

[0 0 8 3] 

>f>*JRtt*«2 0 1tt, Affi»*»IB€:^"r*, 
•e*S. >f >^JR»M2 0 1 iitt#2 1 0H|^«2 2 0 t^e>«*RStl, tttt 

2 1 0 i:W«2 2 0 £#^;fl^;ftiTOWfgK:fcoTV^o ft^2 2 OlinrSMtS: 

W«2 2 O&fcf^tf-^gP 2 2 1l:fU r©bf>^ 

^-7^$ 2 2 lt^2 2 0#1£ft2 1 0lC«£"*"*JgT?£8r3*l*CV*S. 
H#2 10®, tT^^^-^^5 2 2 1 0fi«O|^i:H:^aP2 2 2#|8ttS> 
HTfey, *W£Jt»P2 2 2 SrStLTft^ 2 0 £tt#2 1 0 fc©|ffllC:*$8C&# 

[0 0 8 4] 
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I D$M*2 5 0lZJy?Uffi^2 0 1 0&tfF*g|§2 2 OGD^-Jl-? 

tlfctj^SftTV**. IDgPM2 5 0tt, ft^2 2 O lC^bT>f >?XK^f§2 
0 l<Z)>f >*#ffi$HC&fc£P^2 2 0(Z>£/-;i/® 1 0 2 I Dg|5M2 5 0 iZ 

icj:y>r >^jd»§2£ 2 o i<£&^pW5^c$/-;i/£*u >r>^^>^n- 

»^2 0 OCD5lH»tC;j3tt& I D§PM2 5 0 t-f>^JRM^S#2 0 1 £<Z>S/-;i/ 

«b#*> * <d >r y v mt^mf^m±. s ti & . . 

[0 0 8 5] 

f ft 2 l o i: I DM2 5 o I6ft2 1 o©_fc®fc?g«s 

*lfcffr&fiP2 lOafc, I Dg|SM2 5 0 ©_t§PlC^$4xfc^ U y *fl$2 5 0 a 
£#4>fc< fc^^Stl&ifctCJ:*;, >f >^JR»**2 0 1 IC I D»«2 5 0 

[0 0 8 6] 

Y^v K^-y M60 ICRbTli, -e®>f > ^ tffcffip £3f-v y 
^v^5 0 2 0T*«V^^««lT?lR5r#a5-0 1 OICJ: y !»5f Life U "T5 i fcT 
[0 0 8 7] 

0 5 Tii l> 1 1 fc^ 3 CDHI^Iffll^M tit, meiz^-t^oiz. &m 
l 0©-$f®tc33#£^3>f > h/M^i 8 0<z>HP^f5fie**& 

[0 0 8 8] 

#CtC, HeO^ISiCtoT, >f h 2 0 0 h^ffiM^rL 

n-/ M00 £0>mT*(D4 y?<D&Mlz-D\,\TMW-?& 0 
[0 0 8 9] 

09 (a) (C^fi^tC^^^^^^ar^ h 2 0 0 t^ffif f^an^ h 1 

o o £&JBfc3i2rfc£g, 09 (b) c^-f<te>ic, AffW§^->y M00 
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©>f >*#affiiij#ma.-y mo oft^&m-tz damn*:, mmm^m 

<4yWx.v Y^v h 1 6 0 xzZl »j >f ft 

^^Voo, ft^2 2 Op*g£i&JK#:l 4 o ©m^c#^stife>r 

*i£„ zizi-e, v&Mfa\ 3 otc-f >*###3*iT^s»£K:tt, ®jr#i 3 o 

<o a y ? m Wk s *i -S o 
[0 0 9 0] 

0 9 (c) ©^JBJ: U^flffiMm^-y h 1 0 0 WCD>f>^*^{£TLT^3 

JCf^4>oTW«2 2 0 ftCDW >*#££EffiJ#m:i— v MO 0 mz&mirZ> 0 Z. 
JUCfcU. fJR#l 3 0, 1 4 0#^M#®&^&#b>f >*©#miC*fLT 
(5i^0tHI:§#tS o 3©i;-5^^^m^$:^T, t*}3§ 2 2 0 p*|©-f 
•>^<Z)^T^ffi®®I^- *y MO OMitfef), ^EEffiW^xny h 1 
0 0ft{c^#^&^>*#M*2*i&o 
[0 0 9 1] 

fetEflffSIHIl 1 0©lSlS(0#|«*^*K:«*ft«.3ffi«eS:#ftS-e:T%J: 

S?a>f 8 0fflHP^#iSii^MP l 3 l &z>lzx~ 

«k e> IC 1 3 0. 1 4 0 <Z>H9<Z>^#$£ 1 1 3 c £ a > h /\°-f ^180 

<Dmn¥fttfiBi<D-m2lz£rt>l£. m.$l{bl 4 O^ttfcil^fbLfc^CD-efcJ:^ 



3 0 
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11 — 346914 

[0 0 9 2] 

y> 01 OtC^Tcfc^tC^lR^ilfCiaS^-SaiT- (MAiS0tp5cffIA) 
[0 0 9 3] 

lc##L<fce> H-t&fctb. ^>^MPi 3 l fcEnTfc^ :/*Wi£jBdLlc 

< V*. 

[0 0 9 4] 

S&tcfcfc, «fUvw>^JRiW^«2 o lic^iftLfeBRK:, l 4 o tf>£t* 

&Z>&*rVV75 0 2 0 £l&3l#fg5 0 1 OKX&'W FErtfc«:36"*>;frK:T*#<& 
[0 0 9 5] 

01 llZTjk-? i: tcigJjX^ 1 4 0©S?a>f> h 
5f^ii*{C*A, >9#y9=L~y h 2 0 0 ^tMlfctt©^3-f>h/1 

■ess. 

[0 0 9 6] 
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[0 0 9 7] 

£ff*.S«^&/\°-f >HI§nj&^(Z>itJ£ Ic^t-tiliJ: v>„ #tc®iR^©^^ 

[0 0 9 8] 

(^4©HJ6^) 

hi 2ittmm<Dm4<DmMmMiz£z&{fr&mm^<DmmmmmT"&z> B d 

[0 0 9 9] 

012 T*m-?mmv>WL<b®LMmmz. m 2 izm u fets 2 ©nm^ffi©^^ 

ftffi &»> Sfc fete. tffi»4MJKitl 2fi©PPli©Ml 5i:^ 

[0100] 

m^m 3 <Dmmmm<DWLfow&m%ka> << > # n izm w z> r n #t* % s . 

[0101] 
MffiAO 4 > * RTfg tc £ „ 

[0 10 2] 



3 2 



ffiaE# 2000-3109582 
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[0 10 3] 

o 

[0 10 4] 

# l 3 o tc«*-ffc«a« (H*©«»as^) £M;fr#fth3^-r&¥®Mt bT 

[0 10 5] 

HHIt, *M©.fc ^ 41*Ma<§S^5^ (0 (a) ) fc«SV%«^ (0 
(b) ) £.<D%ML<D&\*&$Lm't&itii!><Dmx i 3b&. 
[0 10 6] 

014 (b) Kl£l$T*^J:5K:>f >*tt!ftlK#l 3 0, 1 A 0<Do%<DWlWfii 
#Jh##*fti;**i<&#, £©J:5fcffi:&«f&*tB 0^77»«fc*f^) 

its fc, ^^jE^_h#ic#e> -r > * ©iRjRfr_fc^^©isns:a*fl:«L3ffi«icT 

014 (a) ic^m-e^i-<fc^ics^i6i^^i-s^ioi'\iiiS:^f r 

[0 10 7] 
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[0 10 8] 
[0 10 9] 

P^y h^v Fiztt-t&MmKZi&ttill'T PP mm& (StFlcFy h^-To 
) 2 &|*j8PlC&3:E;<a;&<@ettU -f>^^i*; hA>>/ KAMtSlfr?:PP 

@^iitiT#«EbT^s 0 z.<D&oizmfoikmmi*i&m\sr=.<»\^ ppw 
i: * > v ttmmiKDmizm^vmmtfm&m&iz p pii«i^©^§isics>!fc«s 
#j£3;riTv*s£. &y9\Hmm\zm-tz>wmt p pi^ii^iiorat:^^^©^ 

[0 110] 
[0 111] 

£-r> 015 (b) JC^-r«k-5K:^5t3eP3 J:ya»*©#fS:PP«jli»2 

ic^l&#, ppmm&2<Dtp#:mzmfcitmmwL5%:&A?Zo fit, hi 
5 (c) {c^-r s te»ic>r>^«*&P4 iyiM«ia?K5 a*ft«ys 
at 5#*>* i (Dftwmizmmh&^mizmykitt&mms zmm-tz* *<D%k. 
ppii*2^i$t5i^esi5 (d) K.jjk-tmn<DWL{*$imm&ifift&. 

[0 112] 
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v*Tfct, 03 8© (a) — (c) iz^-tmm^m v^s r £ #-e£ 5. 

[0113] 

03 8 (b) ^ffi^gp#t LT(D-f iRfls"!? fe^JK U*l/7-f>^ 

fSMtftlCfcHT, _L;£©l&lK#l 3 0&tfT#©M£ftl 4 0©£«Jc£gl?Mt 
*&3I^£ LfcT^JB, 03 8 (a) T^CO^JKflcl 4 0(D»©^MJ|c5:^^ 
^aii:b^^^1?^>*J. V^tltf^ffi&l&J&tfM 3 0, 1 4 0O|#fflll3c 

[0114] 

03 8 (c) it, A£EfW»^gM*l 1 0}C, lo©P&JR#l 3 0©^£ 
flX^U (S#*¥#MS1 1 3 c SrtotTMf ^^tMUtf ffit^U, M 

TMto&mmigumm&cDRm 1 1 3 ^m^^ic^^s^3>f > h/w 

[0 115] 

038 (a) , (b) , (c) \*Wi&<»m&i&m\zntt &&&&&mtt®Mim. 

(SB) JC*f LTtt^lCg^mx.Sr 03 8 (a) te. 

*i^e>^-5PRiR^ 1 3 0, 1 4 0£jg£*tft;£:LT i&J&tffr 1 4 0 #>f > 

^MPIT'$.»J, 3 otf^^Mn^-efes., fit, as^»*fl:«i 

[0 116] 

03 8© (a) ~ (c) te^-mt^y ti/7>f y&mmtbcDTkizft-t&mM 
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[0 117] 

#IC, 03 8 (c) T-tt, lWtltiiftlMt'tStK), 2^$:^ 
[0 118] 

03 8 (b) tt, Mtffcl 3 Ofca^ftStiTV***©*??****, M# 1 3 

0, 14 0 |«C0#ffix/i^e:^jM Loo. fq t> fr<Tjm±Wi£\zm IT %;3^^«®?K 

[0 1 19] 

03 8 (a) ~ (c) ©V^tl^K ^a>f > hA-Y :7l 8 0 £>#y&£ *l£>f 

r=.mm^^>mm.^mzm-t^^-t^xi)K 03 8 (a) - (c) ©v>-r*uc 

=fc3iffl $ *x £ z: £ ti-g" 5 * X =fe & v^. 

[0 12 0] 
[0121] 

[0 12 2] 

8 (Dmmmm) 

[0 12 3] 

016 JC ?£<frJK8ft^#§ 1 0 0 0H ?g^PtmiB#^ff I J R A#£Mc 
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^#§1 0 0 0<Z)>f ^Sy&nC^&^ttibftTV^^cfcV^ 
[0 12 4] 

mwj^-a 5 i 3 o (DiE&m&itmwifc&^r 5 1 1 o. 51.00, 5090 

£:ft-LT U — K:*# 'Ja-5 04 0 fC^sM^tU *l £ ISfe £ 1*\ tfc^'Jy 
SJHCMiy- K** U a- 5 0 4 0©!l^^5 0 5 0 lc£&-£-£;ftTV^r 
W Ki/^7b 5 0 3 OlC&oT&^#IfrBrtg*:&oTV*5„ 
[0 12 5] 

^f^-5 0 2 oizmm^v F<Dwm$:m<*cvy ^^i. ^^^^5 020a 

£2>lCj8Vi€>*l& 0 ^r^>>y5 0 2 0ii^75 0 80, 5 0 9 O^S^LtfelS 

:/5 0 2 OCDjg^lcii. ^0>S<Z>* y K#8We>*u 

[0 12 6] 

i> 3 > IZ&WJ bfe^^jcy — F^^y^-— 5 0 4 0©f^ffi{C«fcoT^tie>© 
[0 12 7] 

[0 12 8] 

*<Dttmmtemm^mmiz'D^Tit. ^BMtfFiM 72312 9#^ 
mm. mm* 74079 6-^wj»wtcBi^3tiTv%«53£*»3a!«3as:MvxTff 
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L V> 0 

[0 12 9] 

Zl<Z)A;i/^^(Z)^g&##i: UTS*, #H#ff#4 4 6 3 3 5 9-^^*, m 

^4 3 4 5 2 6 2^mmw\zmmznr^z> <fc3fc%<z>#jibTv^ 0 _t 
SB^#M®©M^±#^icg§-re^^©^H#ff^4 3131 24^mmmizm 

[0 13 0] 

**sixai#©«*^2b**j* mwi^mm^t^tm^mmm v>mz 
, ^#M^^Sffi•r-^»M^^cgi^e$4^Tv^-5«fig$:^•rs^H#f ! l : m4 5 5 8 
3 3 3^mmm. *mmibm± 4 5 9 e o o#re«w&fflv^fc*«%*»wjc^ 

[0131] 

mut-t^m^m^^mm^ 9 - 1 2 3 6 7 o^»^f»:n*/i/3r--©£E 

^«S:i»JRi-6Ma&ttm«CMiSS*&*^&H^'r«4fBBHS5 9- 1 3 8 4 
[0 13 2] 
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mmm^v K©i^t{: j: o t -e©^§ sit tM^, — ^mizm^ti 

[0 13 3] 

^e>©>f >#©&^#^tgic;&£^$i&&©^y y#>r :/©£&"> y k, &<sv> 

[0 13 4] 

#*Lv*%©T*&*. rti&Sr^fl&lC^tftiii, SBfc'W FJC^LT©*-*? 

r ti ttMoinate*?'* & v > r *i e> ©Sfia^fc-tH:: j: & ^#in»#s, gait t 

[0 13 5] 

$ &tc, fMKBSfcfiDgBftrt- Ffc LTttSlfe^O^i&fe©*©®**^-- F^W 
T*ttfc<, FS:— #»C#*t-«3^*»«©Jlfl*'&*>*K:J:oTT : foJ: 

flfAfcS«K:=b*»Wtt*»T^S!rT*«. 

[0 13 6] 

M^f>-e*i«TTHfl;"r*>f >fe*oT, Sfi-ettft't-**)©, %u<« 

_t7 0r;JKT©ttB9rtT*ffiftW»«:^oT>f >^©tttt&3c^tt:ffi«Hlc*S J: 
£ & -r % ©T & ti HM. V 
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[0 13 7] 

%m^*j\s*r-<Dmmm^izi& vr^tfmz £ ^ t -r > ? *m<t u 
m*smx$>& 0 xnmKis^Tte.. _h^u^#>r >v\z%svxm.*>Mnte*>v>\% 

[0 13 8] 

££tc#n3_T, #$S$fc#5SB^fi©^JK£: lift, t7- K^n -fey -9-^3 

[0 13 9] 
[0 14 0] 

[0 14 1] 
[0 14 2] 
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[0143] 

[0144] 
[0 14 5] 

a © *® e> — & a v * i±#r a © mm ±& & . 

[0 14 6] 



4 1 
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[0 14 7] 

[0 14 8] 
[0 14 9] 

m&(Dmmizmm^x^zm£&w;miZ7k£<Dmm&tfmte&m-<Dm£^ z.<d 
M&<DmmzmmhT\,\&mt.mwMizmi&?z7k£<DMmft*mL. 

[0 15 0] 
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017 (b) ii$i©ii-i^±ii-3i^i 

[0151] 

01 7lC;*3;tl£@Jl6J££:3i:, &a©*ig&R^g*lg&«/fc-rslS# 5 
^f-?:ftSSl - 2#^®lCffiftL£#»C&.5fc#> > 1^5 6 0^1 

@/&LT^S%« - ^®±{C^mbTVNS«5 5&Cffi5fcl,T^£*lT 

tbT#fflU 1M5 6©^®^7fcffi-e$>oT, I2©I1 - 2#gfcfoft-e& 

mu^ 6i©«5 5tfm?k&x$>2>m&izi^ Mx.«^-r-5>Ky ->n^ 
Hume?? r> £.n*>iz^ 4 y?#y9p3x*(Dmm&M&<Dmmz&^T. jy?t± 

[0 15 2] 
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11—3 46914 

1MI1-2?: (-C-O-C-) M-a-tf>#ifc£3§5«£ ITOOHltt'Ml 

[0 15 3] 
[0 15 4] 

icjfcMi-^. isr=.i$^T&mw<oM7kikmm<Dmmz£-o>T. cose®^^ 

[0 15 5] 

^150° ©:f£ffil£gl7Mtt3ltCJ:-oT 1 0° J^T£&*ll£. 5 0%O^f*7>y^ 
(COS0° /COS10 1 =1. 02 COS10 0 /COS50 



4 4 
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° =1. 5) 

[0 15 6] 

zv^fcrnzit. -m$-?-iztt^-z>&mmx*&>). fr-Drnttmrnzmis-^ftizm 

[0 15 7] 

rciT% mtt&mmizttvx-tftizmzi&ZttL. ^t=.mm^imMt.\,x(om 
^^mmt^mwtmm^mmiz^ti^nit, m^mzm^^-m^<Dm-^ 
mftz&Miz't&ii^^m&frb, £vmi£is^%<DX2bz> 0 $bic, mrn^m 
M£isX<Dii5-fr?-&mm<DMmzft\,\ n8ttf-m<*z>mz&. m^^nt^mm 
mzm- \zftwtvx, -t^zmm^x^^m^nts^m^n^^n^, ^ 
<D%j%:£Lxmtfz>z.hitfxgz> 0 mux, mmmmm-tfmmzftvx. -\-&iz 
mnz> zmzz y mm^MMcDm^^mmmmzM \^m-\zm y j£if ^ 

[0 15 8] 

xttMM\znm&<D&\,^2<Dmmzffim-?2>z.ii*>x%z> 0 z.<D&otemni, 
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[0 15 9] 

[0 16 0] 
[0 16 1] 

feit <o rfij_t % — m t* -r & £ % x. *i & o 

[0 16 2] 
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IS, 

[0 1 6 3] 

*i£r£ic«fc£KM5 6 t^®ascsMi:bT©is^5 i~5 Aa^mmmM^ 

[0 1 6 4] 

tt®EtCJ:£ig3^5 1 ©^01^05:02 0 {C^-r o 3CD«fc o IC IT^)»3 

-54 b<z>^©^®oi^;i/^-i:ii@im^<D*®ai*;i/=¥-$:^-rsaE#^A^ 

m i - 2 5 6 ic*f b^fi!iiciBrBi-r-2> 0 

[0 16 5] 

tot. «#5 6<Z)^ffilC^ 3©*ffiCD^® 2L*;V*r-£.Mm^<D 

5^®x^;i/^-5:ftSSl - 2#*#5 6©^®i:iiS*fffi!l®^<RIlCiBr&IL 
£3KffiSJC&&fc*MC, 11 -2 7b^7Kft»-efeS^lCli, 1^5 6(3D^®lcm 
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[0 16 6] 

!C J; £ $®& J ,tm<D3&I% 1. 1 <Dt®& IZ£Z> m-ft'r-iu 0j * fi — X A iiMT © £ U T* 
[0 16 7] 

•r s s e> u t v * < \z o 4x r , ^is^if «f> ic -r s wa-f 
^<z> * ^- ji/Stftt&a&ssi &c iri o t m r«i u x jv * > a #«t.3i3i® t. is n& 

o 

[0 16 8] 
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CHa CHa CHa f& 

CHa-Si-O-Si-O-Si-CHa + H 2 S0 4 
i i i 

CH 3 R CHa 



CH 3 CHa CHs 
' i I 

CHa-Si-O-Si-OH HS0 4 -Si-CHa 
i i I 

CH 3 R CHa 



A2 



CHa CHa CHa CHa 

li i i 

CHa-S i -O-S i -OH HO-S i -O-S i -CHa 
CH 3 R R CHa 



H20 




CHa CHa f CHa CHa / CHa 

CH 3 -S i -O-S i -O-S i -O-S i —CHa 2 HSO4-S i -CH3 

III • I l 

CHa R R CHa \ CHa 
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#®lC;i3^T, ^^JilbT©^^^e><DM^fl:^5 la~54 b K33VZ> 

o 

[0 17 0] 

Officii oT>f >*&«f£-r<5>f >*S?:cy h MISIiPRiR^JCgB L/ 

[0171] 

(1) «£fgffi»tfS**T* 

i:t5t»0 (*l/7^>*«Jli&-&tf»'&td:_fcaB^J6m»K:J:»J*|-JE5^§«) T* 
[0 17 2] 

(2) mttStf 

^{CflllB £ r £ § £ o 

[0 17 3] 
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[0 17 4] 

£ftJ:T*£S^txttInJJt&[ >f V ^ n bf;i/T;i/n-;i/ : I PA) 

[0 17 5] 
[0 17 6] 

aXfcttSMfc % BSriLT? £ * ffiL >f > * 3i v h /\ y K g #tf>#ffiM £ =fc ffittfcT? 
[0 17 7] 

[0 17 8] 



5 1 
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[0179] 
[0 18 0] 

* Sr^t" £ £ £ -g-/u-£#f& £ ft Z> =b CD tffllJB 1? £ £ . 

[0181] 

tmmMmm 1 j 

@2 5 (a) iz^-r^oK. *%KtthTmM.znr=.mn & 5 zm-rzmm 

8 3 £/fr5£©@Sl6JT-JKjffiLT, tMjt^t lt^t5 r fc^T'tS. MIC 
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tet&mmm * i, vs. y m l tum&m s s *: <^ e> mm & *t o t^mmm^ & 

[0 18 2] 

tt^ mm&Mtftmtziativ ^u\^u>n^v^ uy<Dnmmm#fr*>mi& 

3*lTfey, m*G>mmt* fi$M6 0mmt'fe5. z.<Dnmwmmt. * 

oto«*H2 6 (a) izMm-tz&oic mizMisTmmjjmztett&mm 

, *©««iMtjt*iRr«:«}^fc«. Hilt, mmmizmmz&vzitz* 
izit^ fs#©sKy x-^-i/xoifcjaj: y ^©sKy^ntri/xoiiij^jiy 
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[Name of the Document] Specification 

[Title of the Invention] Liquid Container, Fiber Body 
for Use in Said Liquid Container, Method of Hydrophilic 
Treatment of Said Fiber Body, Method of Producing Said 
Fiber Body, Surface Reforming Method of Said Fiber 
Body, and Wettable Surface Structure of Said Fiber 
[What is claimed is : ] 

[Claim 1] A negative pressure producing fiber body for 
use in a container for containing a liquid, which is to 
be supplied to a liquid ejecting head for ejecting the 
liquid for recording, in a manner that allows the 
liquid to be supplied, comprising an olefin resin at 
least on the fiber surface thereof, said olefin resin 
having a lyophilic group in an oriented state on the 
surface thereof . 

[Claim 2] A fiber body for use in a container for 
containing a water-based liquid, which is to be 
supplied to a liquid ejecting head for ejecting the 
water-based liquid for recording, in a manner that 
allows the water-based liquid to be supplied, 
consisting of a fiber provided with a polymer at least 
part of its surface, 

said polymer including a first portion having a 
hydrophilic group and a second portion having a group 
of which interf acial energy is lower than that of said 
hydrophilic group and almost the same as the surface 
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energy of said part of the surface, 

said second portion being oriented toward said 
part of the surface, said first portion being oriented 
in the direction different from said part of the 
surface . 

[Claim 3] The fiber body according to claim 2, wherein 
the surface of said fiber consists of an olefin resin 
and said polymer is polyalkylsiloxane including a 
hydrophilic group . 

[Claim 4] The fiber body according to claim 3, wherein 
said hydrophilic group has a polyalkyiene oxide chain. 
[Claim 5] The fiber body according to claim 3, wherein 
said olefin resin is polypropylene or polyethylene and 
said polyalkylsiloxane is polyoxyalkylene- 
dimethylpolysiloxane . 

[Claim 6] A liquid container containing the fiber body 

i 

according to any one of claims 2 to 5 as a negative 
pressure generating member. 

[Claim 7] A liquid container comprising a negative 
pressure generating member containing portion for 
containing the fiber body according to any one of 
claims 2 to 5 as a negative pressure generating member 
and a liquid containing portion for supplying liquid to 
said negative pressure generating member containing 
portion, said liquid containing portion and said 
negative pressure generating member containing portion 
constituting an integrally or removably formed unit. 
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[Claim 8] The liquid container according to claim 7, 
comprising an inner bag for containing liquid, which 
becomes deformed as the liquid contained therein 
becomes led out and thereby can produce a negative 
pressure, a casing for covering said inner bag, and an 
atmosphere communication port which can introduce 
atmosphere between said casing and said inner bag. 
[Claim 9] A liquid container comprising a supply 
opening for supplying liquid to a liquid ejecting head 
and an atmosphere communication port for allowing the 
interior thereof to communicate with the atmosphere and 
containing a negative pressure generating member, 
wherein the fiber body according to claim 2 is arranged 
in the interior portion of said supply opening. 
[Claim 10] A liquid container comprising a supply 
opening for supplying liquid to a liquid ejecting head 
and an atmosphere communication port for allowing the 
interior thereof to communicate with the atmosphere and 
containing a fiber body as a negative pressure 
generating member, wherein said fiber body has been 
partially subjected to surface treatment of giving 
lyophilic nature thereto only on the portion 
corresponding to said supply opening and on the 
periphery portion thereof. 

[Claim 11] A liquid container comprising a negative 
^ pressure generating member containing portion for 

containing a fiber body as a negative pressure 
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generating member, an atmosphere communication port for 
allowing the interior of said negative pressure 
generating member containing portion to communicate 
with the atmosphere, a supply opening for supplying the 
liquid held by said fiber body to a liquid ejecting 
head and a liquid containing portion for leading out 
the liquid to said negative pressure generating member 
containing portion, said liquid containing portion and 
said negative pressure generating member containing 
portion constituting an integrally or removably formed 
unit, wherein said fiber body is partially subjected to 
surface treatment of giving lyophilic nature thereto 
only on the portion corresponding to said supply 
opening and on the periphery portion thereof. 
[Claim 12] A liquid container comprising a negative 
pressure generating member containing portion for 
containing a fiber body as a negative pressure 
generating member, an atmosphere communication port for 
allowing the interior of said negative pressure 
generating member containing portion to communicate 
with the atmosphere, a supply opening for supplying the 
liquid held by said fiber body to a liquid ejecting 
head arid a liquid containing portion for leading out 
the liquid to said negative pressure generating member 
containing portion, said liquid containing portion and 
said negative pressure generating member containing 
portion constituting an integrally or removably formed 
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unit, wherein said fiber body is partially subjected to 
surface treatment of giving lyophilic nature thereto 
only on the periphery of the planar layer existing over 
the portion where the above negative pressure 
generating member containing portion communicates with 
the above liquid containing portion and intersecting 
the gravity direction. 

[Claim 13] A liquid container comprising a negative 
pressure generating member containing portion for 
containing a fiber body as a negative pressure 
generating member, an atmosphere communication port for 
allowing the interior of said negative pressure 
generating member containing portion to communicate 
with the atmosphere, a supply opening for supplying the 
liquid held by said fiber body to a liquid ejecting 
head and a liquid containing portion for leading out 
the liquid to said negative pressure generating member 
containing portion, said liquid containing portion and 
said negative pressure generating member containing 
portion constituting an integrally or removably formed 
unit, wherein said fiber body is partially subjected to 
surface treatment of giving lyophilic nature thereto at 
least on the liquid supplying area from the portion 
where the above negative pressure generating member 
containing portion communicates with the above liquid 
containing portion to the above supply opening to the 
whole fiber body. 
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[Claim 14] A liquid container comprising a negative 
pressure generating member containing portion for 
containing a fiber body as a negative pressure 
generating member, an atmosphere communication port for 
allowing the interior of said negative pressure 
generating member containing portion to communicate 
with the atmosphere, a supply opening for supplying the 
liquid held by said fiber body to a liquid ejecting 
head and a liquid containing portion for leading out 
the liquid to said negative pressure generating member 
containing portion, said liquid containing portion and 
said negative pressure generating member containing 
portion constituting an integrally or removably formed 
unit , wherein said fiber body is partially sub j ected to 
surface treatment of giving lyophilic nature thereto at 
least on the portion where said negative pressure 
generating member containing portion communicates with 
said liquid containing portion to the whole fiber body . 
[Claim 15] A liquid container comprising a negative 
pressure generating member containing portion for 
containing a fiber body as a negative pressure 
generating member, an atmosphere communication port for 
allowing the interior of said negative pressure 
generating member containing portion to communicate 
with the atmosphere, a supply opening for supplying 
liquid to a liquid ejecting head, a liquid containing 
portion for leading out the liquid to said negative 
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pressure generating member containing portion and an 
atmosphere introducing channel, which is provided in 
the vicinity of the portion where said negative 
pressure generating member containing portion 
communicates with said liquid containing portion, for 
causing a gas-liquid exchange in which the liquid is 
led out to said negative pressure generating member 
containing portion subsequently after gas is introduced 
into said liquid containing portion, said liquid 
containing portion and said negative pressure 
generating member containing portion constituting an 
integrally or removably formed unit, wherein said fiber 
body is partially subjected to surface treatment of 
giving lyophilic nature thereto at least on the area 
corresponding to said atmosphere introducing channel to 
the whole fiber body* 

[Claim 16] The liquid container according to any one 
of claims 11 to 15, wherein said liquid containing 
portion comprises an inner bag for containing liquid, 
which becomes deformed as the liquid contained therein 
becomes led out and thereby can produce a negative 
pressure, a casing for covering said inner bag, and an 
atmosphere communication port which can introduce 
atmosphere between said casing and said inner bag. 
[Claim 17] The liquid container according to claim 12, 
wherein said negative pressure generating member 
containing portion comprises a first fiber body on the 
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side of said atmosphere communication port and a second 
fiber body on the side of said supply opening, the 
portion of the fiber body subjected to said partial 
surface treatment of giving lyophilic nature thereto 
being said first fiber body. 

[Claim 18] The liquid container according to any one 
of claims 13 to 15, wherein said negative pressure 
generating member containing portion comprises a first 
fiber body on the side of said atmosphere communication 
port and a second fiber body on the side of said supply 
opening, the portion of the fiber body partially 
subjected to said surface treatment of giving lyophilic 
nature thereto being said second fiber body. 
[Claim 19] The liquid container according to claim 18 , 
wherein said second fiber body is subjected to said 
surface treatment of giving lyophilic nature thereto as 
a part of the entire fiber body comprising said first 
and second fiber bodies, the entire second fiber body 
being subjected to said surface treatment of giving 
lyophilic nature thereto . 

[Claim 20] The liquid container according to any one 
of claims 10 to 19, wherein the portion of said fiber 
body subjected to surface treatment of giving lyophilic 
nature thereto has a wettable surface structure 
comprising a polymer having relatively long chain 
lyophilic groups and relatively short chain lyophobic 
groups substantially alternately. 
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[Claim 21] The liquid container according to claim 20, 
wherein when said liquid is water-based liquid, said 
lyophilic groups are side chain groups having a polymer 
structure including a hydrophilic group and said 
lyophobic groups are side chain groups having a methyl 
group . 

[Claim 22] The liquid container according to any one 
of claims 10 to 19, wherein said surface treatment of 
giving lyophilic nature to the fiber body comprises a 
process of condensing a fragmented product of polymer 
cleavage, the polymer comprising a first group which 
can be subjected to cleavage and condensation and has a 
lyophobic group and a second group which has a 
interfacial energy almost the same as the surface 
energy of the part of the fiber, into a polymer on the 
surface of the fiber . 

[Claim 23] The liquid container according to claim 22, 
wherein said condensation process comprises an 
annealing process for annealing the water molecules 
produced in the condensation after completing the 
evaporation of the solution in which said polymer is 
dissolved , 

[Claim 24] The liquid container according to claim 23, 
wherein the heating temperature in said annealing 
process is higher than the maximum temperature at which 
said fiber body is used and lower than the melting 
points of said fiber body and said polymer. 
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[Claim 25] A fiber body having an olefin resin at: 
least on its surface, said surface having a reformed 
portion having been subjected to surface treatment of 
giving hydrophilic nature thereto, and applied to a 
negative pressure producing portion for use in an ink 
jet apparatus, comprising a wettable surface structure 
obtained in the following steps of: attaching on the 
surface of said fiber a treatment agent containing a 
polymer, which has a hydrophilic group and a group 
having an interfacial energy almost the same as the 
surface energy of said olefin-based fiber surface 
thereon, a dilute acid as a catalyst for said polymer 
cleavage and alcohol; subjecting said polymer to 
cleavage by evaporating the treatment agent attached on 
the surface of said fiber and allowing said dilute acid 
to be a concentrated acid; and condensing the product 
of the polymer cleavage. 

[Claim 26] A method of subjecting a fiber body, which 
is used in an ink jet apparatus as a negative pressure 
generating member for producing a negative pressure 
against an ink jet head while holding a liquid therein 
and supplying the liquid to said head, to surface 
treatment of giving lyophilic nature thereto at least 
on the part of the surface thereof, comprising: 

a first step of providing said surface part with a 
liquid containing a polymer fragmented product which 
has a first portion with a lyophilic group and a second 
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portion with a group having an interfacial energy 
different from that of said lyophilic group but almost 
the same as the surface energy of said surface part, 
the polymer fragmented product being obtained by 
subjecting a polymer to cleavage which has said first 
and second portions and is used for providing said 
lyophilic group to said surface part; 

a second step of orientating the second portion of 
said polymer cleavage on said surface part toward said 
surface part side and the first portion of the same in 
the direction different from said surface part; and 

a third step of condensing at least part of said 
oriented portions of the polymer fragmented product on 
said surface part into a polymer. 

[Claim 27] A method of subjecting a fiber body, as a 
negative pressure generating member, contained in a 
.liquid container having a supply opening for supplying 
liquid to a liquid ejecting head and an atmosphere 
communication port for allowing the interior of the 
liquid container to communicate with the atmosphere, 
besides the fiber body, to surface treatment of giving 
lyophilic nature thereto on the portion corresponding 
to a supply opening and the periphery thereof, 
comprising the steps of : 

injecting the above lyophilic treatment agent into 
the vicinity of the central portion of the above fiber 
body by using a syringe containing the above lyophilic 
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treatment agent and inserting the needle of the syringe 
into the above fiber body through the above atmosphere 
communication port; and 

sucking up the above lyophilic treatment agent 
through the above supply opening and discharging the 
same before the above lyophilic treatment agent reaches 
the inner surface of the above liquid container. 
[Claim 28] A method of producing a fiber body which 
has an olefin resin at least on its surface, has part 
of its surface reformed to be hydrophilic, and is 
applied to a negative pressure producing portion for 
use in an ink jet apparatus, comprising the steps of: 

forming a fiber surface having a liquid, which 
contains polyalkylsiloxane having a hydrophilic group, 
acid and alcohol, attached thereon; and 

heating and drying the liquid attached on said 
fiber surface at temperatures higher than room 
temperature and lower than the melting point of the 
olefin resin. 

[Claim 29] A method of producing a fiber body which 
has an olefin resin at least on its surface, has part 
of its surface reformed to be hydrophilic, and is 
applied to a negative pressure producing portion for 
use in an ink jet apparatus, comprising the steps of: 

forming a fiber surface having a liquid, which 
contains polyalkylsiloxane having a hydrophilic group, 
acid and alcohol and water, attached thereon; and 
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drying the liquid attached on said fiber surface 
and , during the drying process , orientating said 
hydrophilic group in the direction opposite to said 
fiber surface so as to subject the fiber body to 
surface treatment of giving lyophilic nature thereto. 
[Claim 30] A method of reforming the surface of fiber 
constituting an ink absorber which is applied to a 
negative pressure producing portion for use in an ink 
j et apparatus , comprising : 

a first step of providing a liquid, in which a 
dilute acid, a volatility and affinity-to-fiber surface 
improver, and a treatment agent containing a polymer 
comprising a first portion having a group of which 
interfacial energy is almost the same as the surface 
energy of said fiber surface and a second portion 
having 

a group of which interfacial energy is different form 
said interfacial energy are dissolved, on said fiber 
surface; 

a second step of removing said affinity improver 
by applying heat to said fiber surface; 

a third step of subjecting the polymer in said 
treatment agent to cleavage by making said dilute acid 
to be a concentrated one; and 

a fourth step of condensing said polymer having 
been subjected to cleavage on said fiber surface while 
orientating the first portion of said polymer toward 
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said fiber surface and the second portion of the same 
in the direction different from said fiber surface. 
[Claim 31] A method of reforming the surface of a 
fiber constituting an ink absorber which is applied to 
a negative pressure producing portion for use in an ink 
jet apparatus by introducing a functional group 
therein, comprising the step of condensing a polymer 
fragmented product comprising a first portion having a 
group of which interfacial energy is almost the same as 
the surface energy of said fiber surface and a second 
portion having said functional group in state where 
said polymer fragmented product is oriented based on 
the affinity to said fiber surface of the group of 
which interfacial energy is almost the same as the 
surface energy of said surface, said polymer fragmented 
product being obtained by subjecting a polymer compound 
comprising said first portion and said second portion 
to cleavage. 

[Claim 32] A fiber, which constitutes an ink absorber 
applied to a negative pressure producing portion for 
use in an ink jet apparatus, having a reformed 'surface 
with a functional group introduced thereon, wherein the 
surface of said fiber has a condensate of a polymer 
fragmented product attached thereon, said condensate 
being obtained by condensing the polymer fragmented 
product comprising a first portion having a group of 
which interfacial energy is almost the same as the 
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surface energy of said fiber surface and a second 
portion having said functional group in state where 
said polymer fragmented product is oriented based on 
the affinity to said fiber surface of the group of 
which interfacial energy is almost the same as the 
surface energy of said surface, said polymer fragmented 
product being obtained by subjecting a polymer compound 
comprising said first portion and said second portion 
to cleavage . 

[Claim 33] A fiber, which constitutes an ink absorber 
applied to a negative pressure producing portion for 
use in an ink jet apparatus, having a periphery portion 
consisting of a curved surface of which cross section 
has a periphery in the form of a closed ring, having on 
said periphery portion at least a portion coated with a 
film which contains a polymer and surrounds the 
periphery of said periphery portion in the form of a 
closed ring, and having been subjected to surface 
reforming on the surface portion coated with the film 
containing said polymer, wherein said polymer is a 
material which is soluble in a solvent or of which main 
skeleton is different from said fiber surface and 
comprises a first portion having a functional group 
used for reforming said surface and a second portion 
having a group of which interfacial energy is different 
from that of said functional group but almost the same 
as the surface energy of said surface, said second 
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portion being oriented toward said surface, said first 
portion being oriented in the direction different from 
said surface. 

[Claim 34] A method of reforming the surface of a 
fiber, 

which constitutes an ink absorber applied to a negative 
pressure producing portion for use in an ink jet 
apparatus, in which the hydrophobic surface of said 
fiber is reformed into a hydrophilic one, comprising 
the step of attaching on said hydrophobic surface a 
polymer fragmented product comprising a hydrophilic 
group and a hydrophobic group in such a manner as to 
orientate said hydrophobic group toward the surface of 
said hydrophobic group and said hydrophilic group in 
the direction different from said hydrophobic group, 
said polymer fragmented product being obtained by 
subjecting a polymer compound comprising said 
hydrophilic group and said hydrophobic group, 
[Claim 35] The method of reforming the surface of a 
fiber according to claim 34, wherein said polymer 
fragmented products on said hydrophobic surface are 
condensed each other. 

[Claim 36] The method of reforming the surface of a 
fiber according to claim 34 or 35, wherein said step 
comprises the sub-steps of: applying a liquid 
containing said polymer compound and a dilute acid on 
said hydrophobic surface; allowing said dilute acid to 
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be a concentrated acid on said hydrophobic surface; and 
subjecting said polymer compound to cleavage to obtain 
polymer fragmented products. 

[Claim 37] The method of reforming the surface of a 
fiber according to any one of claims 34 to 36, wherein 
said step uses, as 

said liquid, a liquid containing water and a nonaqueous 
solvent having a vapor pressure lower than that of 
water, thereby, during the drying process of said 
liquid on said hydrophobic surface, said nonaqueous 
solvent evaporates before water does and there arises a 
state where a film of water exists on said hydrophobic 
surface. 

[Claim 38] The method of reforming the surface of a 
fiber according to any one of claims 34 to 37, wherein 
said liquid has a 

composition which allows said hydrophobic surface to be 
wettable by said liquid on a desired portion. 
[Claim 39] The method of reforming the surface of a 
fiber according to any one of claims 34 to 38, wherein 
said hydrophobic 

surface of said fiber consists of an olefin resin. 
[Claim 40] The method of reforming the surface of a 
fiber according to any one of claims 34 to 39, wherein 
said polymer compound is polyalkylsiloxane having a 
hydrophilic group . 

[Claim 41] The method of reforming the surface of a 
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fiber according to claim 40, wherein said polymer 
compound has a polyalkylene oxide chain as said 
hydrophilic group . 

[Claim 42] The method of reforming the surface of a 
fiber according to claim 40, wherein polyalkylsiloxane 
having said hydrophilic group is ( polyoxyalkylene ) 
poly ( dimethylsiloxane ) . 

[Claim 43] A method of subjecting a porous material, 
which constitutes an ink absorber applied to a negative 
pressure producing portion for use in an ink jet 
apparatus, to surface reforming on part of its surface, 
wherein surface reforming is performed by condensing on 
said part of the surface a cleaved polymer which is 
oriented based on the affinity of the interfacial 
energy of a group similar to the surface energy of said 
part of the surface of said porous material. 
[Claim 44] A method of subjecting at least a part of a 
surface of a fiber, which constitutes an ink absorber 
applied to a negative pressure producing portion for 
use in an ink jet apparatus, to surface reforming using 
a liquid polymer, comprising a condensation step of 
condensing a polymer fragmented product, which 
comprises a first group which can be subjected to 
cleavage and condensation and has a functional group 
and a second group of which interfacial energy is 
almost the same as the surface energy of the part of 
the surface of the above fiber, into a polymer on the 
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above part of the surface . 

[Claim 45] A fiber having a hydrophobic surface part 
of which has been subjected to surface reforming into a 
hydrophilic surface and constituting an ink absorber 
which is applied to a negative pressure producing 
portion for use in an ink jet method, wherein a polymer 
fragmented product having a hydrophilic group and a 
hydrophobic group is attached on said hydrophobic 
surface in such a manner as that said hydrophobic group 
is oriented toward the surface of said hydrophobic 
group and said hydrophilic group is oriented in the 
direction different from said hydrophobic group, said 
polymer fragmented product being obtained by subjecting 
a polymer compound comprising said hydrophilic group 
and said hydrophobic group. 

[Claim 46] The fiber according to claim 45 , comprising 
a core portion and a surface layer covering said core 
portion, each of said core portion and said surface 
layer consisting of an olefin resin, the melting point 
of the resin constituting said core portion being 
higher than that of the resin constituting said surface 
layer . 

[Claim 47] The fiber according to claim 46 , wherein 
the resin constituting said core portion is 
polypropylene and the resin constituting said surface 
layer is polyethylene . 

[Claim 48] The fiber according to claim 47, wherein 
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said core portion is partially exposed to the outer 
wall surface and said polymer fragmented products are 
attached both on the surface of the exposed portion of 
said core portion and on the surface of said surface 
layer . 

[Claim 49] The fiber according to any one of claims 45 
to 48, wherein said polymer compound is 
polyalkylsiloxane having a hydrophilic group. 
[Claim 50] The fiber according to claim 49, wherein 
said polymer compound has a polyalkylene oxide group as 
said hydrophilic group. 

[Claim 51] The fiber according to any one of claims 45 
to 48, wherein polyalkylsiloxane having said 
hydrophilic group is ( polyoxyalkylene ) 
poly ( dimethylsiloxane ) . 

[Claim 52] A wettable surface structure constituting 
an ink absorber which is applied to a negative pressure 
producing portion for use in an ink jet apparatus and 
holding a liquid supplied thereto, comprising a polymer 
having relatively long chain lyophilic groups and 
relatively short chain lyophobic groups alternately. 
[Claim 53] A fiber body which has an olefin resin at 
least on its surface, has part of its surface reformed 
to be hydrophilic, and is applied to a negative 
pressure producing portion for use in an ink jet 
apparatus, comprising a wettable surface structure 
having relatively long chain hydrophilic groups and 
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relatively short chain hydrophobic groups alternately 
on said fiber surface, the wettable surface structure 
being obtained by the following steps of : forming a 
fiber surface having a treatment liquid attached 
thereon, the treatment liquid comprising a polymer 
having a hydrophilic group and a group of which 
interfacial energy is almost the same as the surface 
energy of the fiber surface comprising said olefin 
resin as a constituent, a dilute acid as a catalyst for 
said polymer cleavage and alcohol; subjecting said 
polymer to cleavage by evaporating the treatment liquid 
attached on said fiber surface and allowing said dilute 
acid to be changed to a concentrated acid; and 
condensing the polymer cleavage products. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Industrial Utilization] 

The present invention relates to a fiber body for 
use in a container for containing liquid to be supplied 
to liquid ejecting heads for ejecting liquid for 
recording, and to a liquid container containing the 
above fiber body. 
[0002] 

The present invention also relates to a material 
surface reforming method to modify wetting 
characteristics of the surface of fiber itself or fiber 
having been subjected to some treatment thereon, which 
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is used as a negative pressure producing (generating) 
member in a liquid containing container, through 
modifying its properties and characteristics, and to a 
negative pressure producing member having been 
subjected to the above surface reforming. 
[0003] 

In particular, the present invention relates to a 
surface reforming method by which surface reforming of 
fiber consisting of an olefin resin, which is 
environment friendly but hard to subject to surface 
treatment, can be achieved without failure, to fiber 
having a reformed surface, and to a method of producing 
the same, 
[0004] 
[Prior Art] 

An ink tank for use in an ink jet recording 
apparatus contains therein an absorber for retaining an 
ink by means of the internal negative pressure of such 
absorber, thereby maintaining a stable meniscus in an 
ink discharge portion of a recording head, 
[0005] 

As one of such absorbers for generating a negative 
pressure inside the ink tank, there is known a fiber 
body for holding the ink due to the capillary 
attraction among the interwined fibers. As such fiber 
body, a fiber body employing fibers which comprises a 
polyolefin resin having polyethylene ( PE ) formed on the 
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surface layer of polyprophlene (PP) has been put to 
practical use in views of its easiness of recycle and 
to improve the ink resistance. 
[0006] 

The properties and characteristics of an element 
itself are dependent on the properties of its 
constituents, and the element has been given desired 
properties by modifying the properties of the 
constituents on its surface. The elements given 
desired properties include, for example, those having 
on their surface reactive groups having reactivity such 
as water repellency and hydrophilic nature or reactive 
groups reactive with an adduct . 
[0007] 

In the surface reforming technology currently in 
use, generally, the surface of an element is made to 
have a radical with ozone or UV or ozone in combination 
with UV and the element having a desired property is 
formed simply by chemically linking the radical with 
the primary ingredient of a surface treatment agent. 
[0008] 

There is another technology in which the surface 
of an element is not made to have a radical, but a 
surface treatment agent having a desired property 
itself is attached to the element, so as to obtain the 
desired property momentarily; however, the desired 
property thus obtained does not last. 
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[0009] 

In particular, in the surface reforming of giving 
an environment-friendly olefin resin hydrophilic 
nature, only the technology has been known to obtain a 
temporary and partial hydrophilic state by intermingle 
a surfactant with the olefin resin in the presence of 
water. 
[0010] 

In order to form an additional layer on an 
element, an adhesive and a primer have been used. When 
using a primer, such as a silane coupling agent, which 
only reacts and links with the surface of the element, 
the element itself needs to be treated so that it can 
react with the agent. 
[0011] 

The technologies using a primer include, for 
example, the one using a primer consisting of the same 
material system as that of the element so as to utilize 
its affinity for the element. As a primer of this 
"type, acid-modified chlorinated polypropylene has been 
known which is used when providing a facing material of 
polyurethane resin on the element of polypropylene. 
When using the same material system as that of the 
surface of the element, however, the volume of the 
element is inevitably increased, in addition, the 
technology is needed for applying a uniform and thin 
coating on the element. Moreover, when the element is 
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fine or porous, it is impossible to apply a uniform 
coating on such an element to its interior. In 
particular, acid-modified chlorinated polypropylene is 
not soluble in water, accordingly, it cannot be used in 
the form of a water solution, and its applications are 
limited . 
[0012] 

Accordingly, it can be said that there has been no 
surface treatment agents, including those using the 
different material system from the surface of the 
element, which can exist in the form of a water 
solution and be used in uniform and thin surface 
reforming irrespective of shape of the element. 
[0013] 

[Problems to be solved by the Invention] 

However, with respect to PE and PP, each 
constituting a fiber body, their wettability by ink is 
poor (the contact angle to water is 80° or more), 
though it varies depending on the type of ink. 
Accordingly, in cases where PE or PP is used in a fiber 
body of an ink tank, a process of drawing a vacuum in 
the tank has been inevitably employed in injection of 
ink into the fiber body. This has required preparation 
of an injecting apparatus, causing the manufacturing 
process of the ink tank to be more complicated. 
[0014] 

In addition, in the use of ink jet printers in 
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recent years, with steady progress toward higher image 
quality and a wider variety of ink, there have been 
growing tendencies to add a solvent to ink, so as to 
increase the ink's ability to fix on paper, and to use 
pigment in ink. This, however, causes the viscosity of 
ink to be increased, and hence, the resistance to ink 
flow in a fiber body to be increased. As a result, 
there arises a problem that supplying ink is unlikely 
to catch up with the printing speed, while the printing 
speed tends to increase more and more in the latest 
printers . 
[0015] 

There have been used ink tanks having a pressure 
contact body, which consists of a bundle of fiber 
arranged in the direction of liquid supplying, placed 
in its liquid supply opening for supplying liquid to a 
recording head. In these tanks, too, there arises a 
problem that, when the resistance to ink flow in the 
pressure contact body is increased, even if ink 
supplying in a high flow rate is demanded, supplying 
ink is unlikely to catch up with the demand, from the 
viewpoint same as above . 
[0016] 

The present invention is an epoch-making 
invention, which has been made based on the new 
knowledge and findings obtained during the 
investigation of the current technology standard. 
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[0017] 

With the surface reforming technology currently in 
use, in which the surface reforming is carried out 
simply by chemically linking the primary ingredient of 
a surface treatment agent with a radical produced on 
the surface of an element to be subjected to reforming, 
a uniform surface reforming cannot be achieved for the 
surface having a complicated topology, to say nothing 
of the interior portions of the negative pressure 
producing members having a complicated porous portion 
therein, such as sponge and composite fiber body used 
in the ink j et field . 
[0018] 

Further, the use of the technology in which a 
surfactant is intermingled with the surface of an 
element in the presence, of liquid can never achieve 
surface reforming for a porous body itself. When the 
surfactant is exhausted, the properties obtained are 
lost, and the properties of the surface immediately 
return to those of the surface itself. 
[0019] 

Thus, it goes without saying that, for an olefin 
resin, which has such an excellent water repellency 
that its contact angle to water is 80° or more, there 
has been no surface reforming method by which it is 
allowed to have a desired lyophilic nature for a long 
time of period. 
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[0020] 

Accordingly, the present inventors continued to 
investigate a method of conducting surface reforming on 
the surface of an olefin resin rationally and 
maintaining the reformed properties for a long time of 
period, while aiming at providing a method applicable 
to the surface reforming of any elements by clarifying 
the above method. After such an investigation, the 
present inventors directed their attention to using a 
liquid-type surface treatment agent on the assumption 
that the use of the liquid-type surface treatment agent 
would enable the surface reforming even for such 
negative pressure producing members as have a 
complicated shape. 
[0021] 

At the same time, the present inventors newly 
found that the use of the surface energy in the 
relationship between the surface of a negative pressure 
producing member, which is to be reformed, and polymer 
having a reactive group makes it possible to control 
the balance of the surface and the reactive group and 
keep it in a desired state and that the analysis of the 
polymer itself enables the achievement of further 
improvement in durability and further stability in 
quality of the ink. 
[0022] 

Further, the present inventors directed their 
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attention to negative pressure properties of a negative 
pressure producing ( generating ) member such as porous 
body, from the different viewpoint, and newly 
recognized a problem as described below. 
[0023] 

In most cases negative pressure producing members 
currently in use are exposed to liquid at all times, 
and in some cases, even where a negative pressure 
chamber and a liquid containing chamber constitute an 
integrally formed unit, once liquid has been exhausted 
in part of the member which is to be exposed to liquid, 
the part is replenished with liquid; however, generally 
it is not assumed that the negative pressure producing 
members in state where liquid has been exhausted is 
replenished with liquid as is done in the ordinary 
apparatus. Thus, it has not yet been recognized even 
by those skilled in the art whether the negative 
pressure of a negative pressure producing member and 
the amount of liquid held by the same will return to 
their initial states even after replenishing the member 
with liquid . 
[0024] 

The present inventors examined how far the 
negative pressure of a negative pressure producing 
member and the amount of liquid the same holds will 
return to their initial states when a replenisher 
containing chamber (container or tank) is mounted after 
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the liquid contained in a chamber for containing a 
negative pressure producing member is exhausted at an 
arbitrary level. As a result, there was observed a 
tendency such that, for the liquid filled into the 
negative pressure producing member initially, the 
amount of the liquid held by the member was 
considerably close to that of the initial state because 
the liquid was forcibly injected in some way, however, 
after simply repeating the replenishment, the amount 
became about a half as much as that of the initial 
state. This is probably because the air in the 
negative pressure producing member is hard to remove. 
And as the liquid was repeatedly replenished, the 
amount of the liquid held by the negative pressure 
producing member became smaller and the negative 
pressure was increased. 
[0025] 

The present inventors concentrated their energies 
on examining the problems as described above and have 
finally found that subjecting the surface of the fibers 
consisting of PE and PP to the surface treatment of 
giving hydrophilic nature thereto improves the 
wettability by ink and decreases the resistance to flow 
during the ink 1 s movement, and moreover, what type of 
the surface treatment gives them a long-term 
hydrophilic nature. Furthermore, the present inventors 
have come to understand that the surface treatment of 
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giving hydrophilic nature can be developed more 
rationally using such a treatment in a desired area of 
the fiber body, as a negative pressure producing 
(generating) member, in accordance with the shape of 
the liquid container . 
[0026] 

Specifically, one of the points the present 
invention aims at, in light of the problems of the 
prior arts as described above, is to provide a fiber 
body which can exhibit an ink supplying ability keeping 
up with the trends toward diversification of ink and 
high-speed printing and can make easier the ink 
injection, a liquid container having the same, and a 
method of subjecting the above fiber body to surface 
treatment of giving hydrophilic nature thereto - 
[0027] 

[Means for Achieving the Object] 

Further, the present invention aims mainly at 
providing an epoch-making lyophilic surface reforming 
method which enables a desired lyophilic surface 
reforming neither by the technique of modifying the 
properties of a negative pressure producing member by 
allowing the same to have a radical using ozone and 
ultraviolet rays nor by the technique of applying 
primers such as silane coupling agent on the surface of 
an element, causing a non-uniform coating thereon, as 
described above, but by a novel mechanism; a treatment 
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liquid for use in the above method; a negative pressure 
producing member obtained by the above method; and a 
surface structure itself obtained by the lyophilic 
surface reforming, in particular, a fiber negative 
pressure producing member having an excellent ability 
to return to the initial negative pressure even after 
repeating replenishment and an excellent ability to 
supply liquid. 
[0028] 

The first object of the present invention is to 
provide a liquid treatment agent with which the entire 
internal surface of a negative pressure producing 
member having a complicated topology, such as porous 
body and finely processed element, can be subjected to 
surface treatment of giving a desired lyophilic nature 
thereto and a lyophilic surface reforming method using 
the liquid treatment agent. 
[0029] 

The second object of the present invention is to 
provide a novel lyophilic surface reforming method 
which allows an olefin resin, which has been considered 
to be hard to subject to surface reforming, to retain 
lyophilic nature for a long period of time and a 
surface structure itself. 
[0030] 

The third object of the present invention is to 
provide a novel lyophilic surface reforming method 
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which enables the formation of a molecular level thin 
film, preferably a monomolecular level thin film, as a 
reformed surface itself, while causing no weight 
increase of a negative pressure producing member 
structure and a surface structure itself. 
[0031] 

The fourth object of the present invention is to 
provide a surface treatment method which makes it 
possible to freely conduct a desired surface reforming 
by introducing a novel mechanism to lyophilic surface 
reforming method itself. 
[0032] 

The fifth object of the present invention is to 
provide a method of producing a lyophilic surface 
treatment agent for use in the surface of a negative 
pressure producing member which is simple and excellent 
in mass productivity. 
[0033] 

The sixth object of the present invention is to 
provide an epoch-making method of subjecting the 
surface of a negative pressure producing member to 
lyophilic surface treatment which utilizes, from the 
viewpoint of the interfacial energy of a functional 
group (or a group of functional groups) a polymer has, 
an interfacial physical adsorption at an energy level 
almost the same as that caused by the polymer cleavage. 
[0034] 
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The seventh object of the present invention is to 
provide a novel lyophilic surface reforming method 
which enables the uniform reforming of the periphery of 
a negative pressure producing member and a surface 
structure itself on a level which cannot be achieved by 
the prior arts in terms of its entire periphery. 
[0035] 

The other objects of the present invention will be 
understood from the following description and the 
present invention can also achieve complex objects of 
the arbitrary combinations of each of the above object. 
[0036] 

In order to achieve the above objects, the present 
invention is a negative pressure producing fiber body 
for use in a container for containing a liquid, which 
is to be supplied to a liquid ejecting head for 
ejecting the liquid for recording, in a manner that 
allows the liquid to be supplied, characterized in that 
it has an olefin resin at least on its fiber surface 
and the olefin resin has a lyophilic group in an 
oriented state on its surface. 
[0037] 

The present invention is a fiber body for use in a 
container for containing a water-based liquid, which is 
to be supplied to a liquid ejecting head for ejecting 
the water-based liquid for recording, in a manner that 
allows the water-based liquid to be supplied, 
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consisting of a fiber provided with a polymer at least 
part of its surface, characterized in that the above 
polymer includes a first portion having a hydrophilic 
group and a second portion having a group of which 
interfacial energy is lower than that of the above 
hydrophilic group and almost the same as the surface 
energy of the above part of the surface, the above 
second portion being oriented toward the above part of 
the surface, the above first portion being oriented in 
the direction different from the above part of the 
surface. 
[0038] 

When the surface of the above fiber consists of an 
olefin resin, it s preferable that the above polymer 
is, for example, polyalkylsiloxane including a 
hydrophilic group and the above hydrophilic group have, 
for example, a polyalkylene oxide chain. 
[0039] 

Preferably, the above olefin resin is 
polypropylene or polyethylene and the above 
polyalkylsiloxane is polyoxyalkylene- 
dimethylpolysiloxane . 
[0040] 

The present invention is a liquid container 
containing the above fiber body as a negative pressure 
producing member. 
[0041] 
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The present invention is a liquid container 
including a negative pressure producing member 
containing portion for containing the above fiber body 
as a negative pressure producing member and a liquid 
containing portion for supplying liquid to the above 
negative pressure producing member containing portion , 
the above liquid containing portion and the above 
negative pressure producing member containing portion 
constituting an integrally or removably formed unit . 
[0042] 

The above liquid containing portion may be 
constructed in such a manner as to include an inner bag 
for containing liquid, which becomes deformed as the 
liquid contained therein becomes led out and thereby 
can produce a negative pressure, a casing for covering 
the above inner bag, and an atmosphere communication 
port which can introduce atmosphere between the above 
casing and the above inner bag. 
[0043] 

The above fiber body, as a negative pressure 
producing member, contained in the negative pressure 
producing member containing portion has a polyolefin 
resin on its entire surface and the above polyolefin 
resin has a hydrophilic group in a oriented state on 
its surface; accordingly, the surface of the fiber has 
a high wettability, which makes easier a liquid 
injection process even when the liquid has high surface 
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tension. In addition, since the resistance to flow 
during the movement of recording liquid is decreased, 
it can keep up with the trend toward higher-speed 
printing, in particular, high flow rate liquid 
supplying to a liquid ejecting head. 
[0044] 

The present invention is a liquid container which 
has a supply opening for supplying liquid to a liquid 
ejecting head and an atmosphere communication port for 
allowing the interior of the liquid container to 
communicate with the atmosphere, contains a negative 
pressure producing member, and is characterized in that 
a fiber body, as described above, is arranged in the 
interior portion of the above supply opening. 
Arranging a fiber body, which has been subjected to 
surface treatment of giving hydrophilic nature thereto, 
in the supply opening portion enables the decrease in 
resistance to ink flow and the increase in the ink's 
flow characteristics, while obtaining a desired 
capillary attraction, and hence, the ink supplying of a 
high flow rate. Furthermore, it enables the prevention 
of bubble retention which is caused when using the 
fiber body as a pressure contact body, in this point, 
the increase in resistance to flow can be suppressed. 
[0045] 

The present invention is a liquid container which 
has a supply opening for supplying liquid to a liquid 
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ejecting head and an atmosphere communication port for 
allowing the interior of the liquid container to 
communicate with the atmosphere, contains a fiber body 
as a negative pressure producing member, and is 
characterized in that the above fiber body is partially 
subjected to surface treatment of giving lyophilic 
nature thereto only on the portion corresponding to the 
above supply opening and on the periphery portion 
thereof. Subjecting the fiber body to surface 
treatment of giving hydrophilic nature thereto only on 
the portions described above is also applicable to a 
liquid container which includes a negative pressure 
producing member containing portion for containing a 
fiber body as a negative pressure producing member, an 
atmosphere communication port for allowing the interior 
of the liquid container to communicate with the 
atmosphere, and a supply opening for supplying liquid 
held by the above fiber to a liquid ejecting head, and 
a liquid containing portion for leading out the liquid 
to the above negative pressure producing member 
containing portion, the above liquid containing portion 
and the above negative pressure producing member 
containing portion constituting an integrally or 
removably formed unit. 
[0046] 

Subjecting the fiber body, as a negative pressure 
producing member, contained in the above liquid 
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container to surface treatment of giving lyophilic 
nature thereto only on the portion corresponding to the 
supply opening and on the periphery portion thereof 
allows recording liquid to tend to exist on the supply 
opening and on the periphery thereof at all times; 
accordingly, the liquid supplying to a head is unlikely 
to be interrupted, in addition, bubbles are unlikely to 
flow in the recording head. 
[0047] 

The present invention is a liquid container which 
includes a negative pressure producing member 
containing portion for containing a fiber body as a 
negative pressure producing member, an atmosphere 
communication port for allowing the interior of the 
above negative pressure producing member containing 
portion to communicate with the atmosphere, a supply 
opening for supplying liquid to a liquid ejecting head 
and a liquid containing portion for leading out the 
liquid to the above negative pressure producing member 
containing portion, the above liquid containing portion 
and the above negative pressure producing member 
containing portion constituting an integrally or 
removably formed unit, is characterized in that the 
above fiber body is partially subjected to surface 
treatment of giving lyophilic nature thereto only on 
the periphery of the planar layer existing over the 
portion where the above negative pressure producing 
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member containing portion communicates with the above 
liquid containing portion and intersecting the gravity 
direction. 
[0048] 

Subjecting the fiber body, as a negative pressure 
producing member, contained in the above liquid 
container to surface treatment of giving hydrophilic 
nature thereto on the planar layer which exists over 
the portion where the above negative pressure producing 
member containing portion communicates with the above 
liquid containing portion and intersects the gravity 
direction enables the diffusion of the liquid flowing 
though the fiber on the portion having been subjected 
to surface treatment of giving hydrophilic nature 
thereto, even when the liquid or gas in the liquid 
containing portion expands due to some change in 
environment. Thus, an abrupt increase in pressure can 
be relaxed in the direction of horizontal section 
without increasing the volume of the negative pressure 
producing member containing chamber. 
[0049] 

The present invention is a liquid container which 
includes a negative pressure producing member 
containing portion for containing a fiber body as a 
negative pressure producing member, an atmosphere 
communication port for allowing the interior of the 
above negative pressure producing member containing 



40 



portion to communicate with the atmosphere, a supply 
opening for supplying liquid to a liquid ejecting head 
and a liquid containing portion for leading out the 
liquid to the above negative pressure producing member 
containing portion, the above liquid containing portion 
and the above negative pressure producing member 
containing portion constituting an integrally or 
removably formed unit, is characterized in that the 
above fiber body is partially subjected to surface 
treatment of giving lyophilic nature thereto at least 
on the liquid supplying area from the portion where the 
above negative pressure producing member containing 
portion communicates with the above liquid containing 
portion to the above supply opening, 
[0050] 

Partially subjecting the fiber body, as a negative 
pressure producing member, contained in the above 
liquid container to surface treatment of giving 
lyophilic nature thereto at least on the liquid 
supplying area from the portion where the above 
negative pressure producing member containing portion 
communicates with the above liquid containing portion 
to the above supply opening enables the prevention of a 
liquid level from prominently dropping on the area 
having been subjected to surface treatment of giving 
lyophilic nature thereto, even when the liquid level is 
disturbed during the gas-liquid exchange because of the 
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micro difference in density the fiber body has. Thus, 
the movement of the liquid from the liquid containing 
portion to the negative pressure producing member 
containing portion is not interrupted by the air, and 
gas-liquid exchange operation is carried out stably. 
In addition, since the portion in the vicinity of the 
supply opening has been subjected to surface treatment 
of giving lyophilic nature thereto, the liquid tends to 
exist around the portion; accordingly, a recording 
liquid is hard to interrupt on the supply opening. 
Furthermore, when replacing the liquid containing 
portion with a new one, since the portion of the fiber 
body having been subjected to surface treatment of 
giving lyophilic nature thereto positively draws in the 
liquid, the recovery of a head is promptly achieved. 
And the amount of the liquid required for the head 
recovery can be controlled by varying the size of the 
area subjected to surface treatment of giving lyophilic 
nature thereto. 
[0051] 

The present invention is a liquid container which 
includes a negative pressure producing member 
containing portion for containing a fiber body as a 
negative pressure producing member, an atmosphere 
communication port for allowing the interior of the 
above negative pressure producing member containing 
portion to communicate with the atmosphere, a supply 
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opening for supplying liquid to a liquid ejecting head 
and a liquid containing portion for leading out the 
liquid to the above negative pressure producing member 
containing portion, the above liquid containing portion 
and the above negative pressure producing member 
containing portion constituting an integrally or 
removably formed unit, is characterized in that the 
above fiber body is partially subjected to surface 
treatment of giving lyophilic nature thereto on the 
portion where the above negative pressure producing 
member containing portion communicates with the above 
liquid containing portion. 
[0052] 

The present invention is a liquid container which 
includes a negative pressure producing member 
containing portion for containing a fiber body as a 
negative pressure producing member, an atmosphere 
communication port for allowing the interior of the 
above negative pressure producing member containing 
portion to communicate with the atmosphere, a supply 
opening for supplying liquid to a liquid ejecting head, 
a liquid containing portion for leading out the liquid 
to the above negative pressure producing member 
containing portion and an atmosphere introducing 
channel, which is provided in the vicinity of the 
portion where the above negative pressure producing 
member containing portion communicates with the above 
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liquid containing portion, for causing a gas-liquid 
exchange in which the liquid is led out to the above 
negative pressure producing member containing portion 
subsequently after gas is introduced into the above 
liquid containing portion, the above liquid containing 
portion and the above negative pressure producing 
member containing portion constituting an integrally or 
removably formed unit, is characterized in that the 
above fiber body is partially subjected to surface 
treatment of giving lyophilic nature thereto on the 
area corresponding to the above atmosphere introducing 
channel • 
[0053] 

Partially subjecting the fiber body, as a negative 
pressure producing member, contained in the above 
liquid container to surface treatment of giving 
lyophilic nature thereto on the portion where the above 
negative pressure producing member containing portion 
communicates with the above liquid containing portion 
or the area corresponding to the above atmosphere 
introducing channel allows the liquid to be stably held 
by the portion having been made lyophilic, which can 
prevent gas-liquid exchange operation from starting, 
due to inadvertent air pass, when the gas-liquid 
exchange is still premature. Further, when the 
consumption of a recording liquid stops in the gas- 
liquid exchange state, the atmosphere communication 
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channel or the atmosphere communication portion can be 
closed promptly by filling the portion of the fiber 
body corresponding to the atmosphere introducing 
channel with the liquid. Due to the functions 
described above, a stable gas-liquid exchange operation 
becomes made possible. In addition, when removing the 
above liquid container so as to replace it with a new 
one, the liquid is unlikely to drop from the 
communication portion on the side of the above negative 
pressure producing member containing portion. 
[0054] 

The liquid container of which fiber body has been 
partially subjected to surface treatment of giving 
lyophilic nature thereto may be constructed in such a 
manner as to include an inner bag for containing 
liquid, which becomes deformed as the liquid contained 
therein becomes led out and thereby can produce a 
negative pressure, a casing for covering the above 
inner bag, and an atmosphere communication port which 
can introduce atmosphere between the above casing and 
the above inner bag. 
[0055] 

The present invention is a method of subjecting a 
fiber body, as a negative pressure producing member, 
contained in a liquid container having a supply opening 
for supplying liquid to a liquid ejecting head and an 
atmosphere communication port for allowing the interior 
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of -the liquid container to communicate with the 
atmosphere, besides the fiber body, to surface 
treatment of giving lyophilic nature thereto on the 
portion corresponding to a supply opening and the 
periphery thereof, comprising the steps of: injecting 
the above lyophilic treatment agent into the vicinity 
of the central portion of the above fiber body by using 
a syringe containing the above lyophilic treatment 
agent and inserting the needle of the syringe into the 
above fiber body through the above atmosphere 
communication port; and sucking up the above lyophilic 
treatment agent through the above supply opening and 
discharging the same before the above lyophilic 
treatment agent reaches the inner surface of the above 
liquid container. 
[0056] 

[Description of the Preferred Embodiments] 

Next, embodiments of the present invention will be 
described with reference to the drawings. In the 
following description, the liquid containing container 
will be described for a representing one to hold a 
recording liquid used for an ink jet recording head or 
a fixing liquid of the recording liquid. 

An ink to be received by the tank will be 
described for a water-type one. However, the present 
invention is applicable to an oil- type ink. 
[0057] 
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(First embod imen t ) 

Fig. 1 is the diagrammatic sectional view of the 
liquid containing container according to the first 
embodiment of the present invention. 
[0058] 

The ink tank having the shape shown in Fig . 1 , in 
which the PP fibrous body (entangled body of 
polypropylene fibers (hereafter, the PP fibrous body 
indicated by shadowing in the figure)) 2 as the 
negative pressure creating member for the ink jet head 
to do recording by ejecting liquid is arranged in an 
entire inside thereof and is used for containing 
liquid, to supply to the ink jet head, held by the PP 
fibrous body 2. On a top end of a tank case, an 
atmosphere communication orifice 3 is installed . As 
the PP fibrous body 2, those, in which the surface of 
the PP fiber entangled has been hydrophilically 
treated, is used. Hydrophilic treatment is not 
restricted to entire part of the PP fiber similar to 
the present example, but also may be only to the 
circumferential part of the orifice 4 to supply ink to 
the head . 
[0059] 

For the ink tank according to the present 
embodiment, using ink having the following physical 
properties, impregnating degree and flow resistance of 
ink were measured. 
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[0060] 



(Ink used for measurement) 



C. I. FB (food black) II 



5 . 0 parts 



Glycerin 



5-0 parts 



Ethylene glycol 



5.0 parts 



Urea 



5.0 parts 



I PA ( isopropyl alcohol ) 



5.0 parts 



Ion exchanged water 



75.0 parts 



Ink with the above described physical properties 
used was of the surface tension of 44 (dyne/cm) and 
viscosity 2.2 (cP). Components of ink are not 
restricted to components consisting of the above 
described physical properties. 
[0061] 

For impregnating degree and flow resistance of 
ink, measurement was carried out for case with 
hydrophilic treatment ( the present invention) and case 
without hydrophilic treatment (a conventional example). 
For ink impregnating degree, ink was dropped on the 
surface of the fibrous body to observe natural 
impregnation or not. Flow resistance was measured by 
absorbing ink from a bottom end of the liquid 
containing container in an absorbing volume of 3.0 
(g/min) using a manometer connected to an absorbing 
part . 



[0062] 

Table 1 shows the result of the above described 
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measurement . 



[Table 1] 





Ink impregnating 
degree 


Flow resistance 
( mm Aq ) 


Without hydrophilic 
treatment 


Never impregnated 


30 


With hydrophilic 
treatment 


Instantaneously 
impregnated 


15 



As known from the result of the above described 
measurement, wettability to ink with a high surface 
tension is increased by hydrophilic treatment and 
hence, a process and facilities to inject ink in the 
absorber in the ink tank can be simplified. In 
addition, wetting status of ink can be made even. 
Further, the ink flow resistance in supplying ink to 
the ink jet head can be decreased and thus, easy 
development can be made easy to a printer requiring a 
high flow rate supply for a high speed printing . 
[0064] 

( Second embodiment ) 

Fig. 2 shows the diagrammatic sectional views of 
the liquid containing container according to the second 
embodiment of the present invention. In this figure, 
ink itself and ink held by the fibrous body are 
expressed with a dotted transverse line and the fibrous 
body itself is expressed with a dot. 
[0065] 
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The ink tank 11 with the shape shown in Fig. 2 
comprise the negative pressure creating 
member-containing chamber 12 and the ink containing 
chamber 13. 
[0066] 

The negative pressure creating member-containing 
chamber 12 comprises a case having the ink supply 
opening 14 to supply ink (containing such liquid as the 
treatment liquid) to outside such as the ink jet head, 
which performs recording by ejecting liquid from the 
ejecting orifice, and the PP fibrous body 15 as the 
negative pressure creating member housed in the case. 
The case, furthermore, comprises the PP fibrous body 15 
housed in internal part and the atmosphere 
communication orifice 16 to communicate with 
atmosphere. The ink supply opening 14 may be that 
previously opened and that first closed with a seal 20 
and opened for use by removing the seal 20. 
[0067] 

On the other hand, the ink containing chamber 13, 
in which ink is contained inside, comprises the ink 
leading orifice 17, around the bottom face, to lead 
liquid to the negative pressure creating 
member-containing chamber 12. On the face of the 
negative pressure creating member-containing chamber 12 
side of a partitioning wall 18 between both chambers 12 
and 13, in which the ink leading-in orifice 17 is 



50 



opened, an atmosphere leading- in groove 19 to enhance 
gas- liquid exchange described later extends from a 
predetermined height of the partitioning wall 18 to the 
ink leading-out orifice 17. 
[0068] 

Herewith, the function of the atmosphere 
leading-in groove 19 will be explained. In Fig. 2, 
when ink is consumed from the ink supply opening 14, 
the surface H of liquid in the PP fibrous body 15 of 
the negative pressure creating member-containing 
chamber 12 lowers. In addition, when consumption of 
ink from the ink supply opening 14 increases, a gas is 
led to the ink containing chamber 13. Then, the 
surface level of liquid in the PP fibrous body 15 keeps 
almost constant height at the top end of the atmosphere 
leading-in groove 19. Air enters the ink containing 
chamber 13 from the atmosphere communication orifice 16 
through the atmosphere leading-in groove 19 and the ink 
leading-out orifice 17 and then, ink moves from the ink 
containing chamber 13 to the PP fibrous body 15 of the 
negative pressure creating member-containing chamber 
12. Therefore, when ink is consumed from the ink jet 
head, ink is filled in the PP fibrous body 15 according 
to consumption and the PP fibrous body 15 keeps the 
liquid surface level resulting in the almost constant 
negative pressure and thus, ink supply of the ink jet 
head is become stable . 
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[0069] 

In the ink tank comprising the above described 
constitution, the PP fibrous body 15 used is that of 
which surface of fibers entangled has been 
hydrophilically treated. Hydrophilic treatment has 
been applied to all the PP fibrous body or, the part 
(area 20 hydrophilically treated and indicated with 
shadowing in Fig. 3) of the PP fibrous body 15 
contacting with the atmosphere leading- in groove 19 and 
adjacent area thereof or the area (area 21 
hydrophilically treated and indicated with shadowing in 
Fig. 4) from this contact part to the ink supply 
opening 14. 
[0070] 

According to the example of embodiment shown in 
Fig. 3, in order to hold ink stably by the part 
corresponding to the atmosphere leading- in groove 19 of 
the PP fibrous body 15 and adjacent area thereof, 
before reaching the status of gas-liquid exchange, it 
can be prevented operation of gas-liquid exchange by a 
careless air pass. Besides, ink consumption is stopped 
in gas-liquid exchange status, the part corresponding 
to the atmosphere leading-in groove 19 of the PP 
fibrous body 15 and adjacent area thereof are filled 
with ink to close rapidly the atmosphere leading-in 
groove 19. 
[0071] 
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Furthermore according to embodiment: shown in Fig. 
4, on the basis of hydrophilic treatment of area from 
the part corresponding to the atmosphere leading- in 
groove 19 of the PP fibrous body 15 and adjacent area 
thereof to the part corresponding to the ink supply 
opening 14, in addition to the effect of the embodiment 
of Fig, 3, ink in the negative pressure creating 
member-containing chamber 12 can be stably and 
continuously sent to the ink supply opening 14 to the 
ink jet head without to improve ink supply performance. 
The ink flow resistance in supplying ink to the ink jet 
head reduces and therefore, development to the printer 
requiring a high flow rate supply for a high speed 
printing becomes easy. 
[0072] 

In embodiments shown in Fig. 3 and Fig. 4, the 
height of the area hydrophilically treated and 
contacting to the atmosphere leading-in groove 19 is 
not restricted to the position illustrated and may be 
assigned to the height optimal to carry out a stable 
gas-liquid exchange action. Particularly, in the case 
where active ink drawing to the absorber is taken into 
account, in the degree not disturbing the air pass in 
gas-liquid exchange, the area to be hydrophilically 
treated is preferably located around the top end of the 
atmosphere leading-in groove. 
[0074] 
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(Third embodiment) 

Fig. 5 is the figure showing the ink jet head 
cartridge, which is the liquid containing container 
according to the third embodiment of the present 
invention. 

The ink jet head cartridge according to the 
present embodiment, as shown in Fig. 5, comprises an 
ink jet head unit 160, a holder 150, a negative 
pressure regulating chamber unit 100, and an ink tank 
unit 200. The negative pressure regulating chamber 
unit 100 is fixed to the holder 150 and downward of the 
negative pressure regulating chamber unit 100, the ink 
jet head unit 160 is fixed through the holder. The 
negative pressure regulating chamber unit 100 comprises 
a negative pressure regulating chamber container 110 on 
which top has an opening part, a negative pressure 
regulating chamber lid 120 attached to the top face of 
the negative pressure regulating chamber container 110, 
two absorbers 130 and 140, installed in the negative 
pressure regulating chamber container 110, for 
impregnation to hold ink. The absorbers 130 and 140 
is, in the status of use of the ink jet head cartridge 
70, stacked to make double layers for contacting 
closely each other resulting in filling in the negative 
pressure regulating chamber container 110. A capillary 
force created by the absorber 140 located in the lower 
step is higher than the capillary force created by the 
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absorber 130 located in the higher step and thus, the 
absorber 140 located in the lower step shows a higher 
ink holding performance. Toward the ink jet head unit 
160, ink in the negative pressure regulating chamber 
unit 100 is supplied through an ink supply tube 165. 
[0075] 

The absorber 130 communicates with the atmosphere 
communication orifice 115 and the absorber 140 contacts 
closely with the absorber 130 on the top face thereof 
and also contacts closely with a filter 161 on the 
bottom face thereof. A boundary 113c between the 
absorbers 130 and 140 is located upward than the top 
end of a joint pipe 180 as the communicating part in 
the attitude in use. 
[0076] 

The absorbers 130 and 140 comprise those made by 
entangling polyolefin resin (for example, the biaxial 
fiber in which PE is formed on the superficial layer of 
PP). The absorbers 140 used is that made by 
hydrophilic treatment of fibers of the part (part 
shadowed in Fig. 5) from around the position of a half 
of the opening of the joint pipe 180 to the supply 
opening 131. 
[0077] 

By locating the boundary 113c between the 
absorbers 130 and 140 in the top part, preferably 
around the top end of a joint pipe 180 similar to the 
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present embodiment, of the joint pipe 180 in the 
attitude in use, in gas-liquid exchange action 
mentioned later, the interface between ink and gas in 
the absorbers 130 and 140 in gas-liquid exchange action 
can be assigned to the boundary 113c. As the result, 
the static negative pressure in the head part can be 
stabilized in ink supplying action. In addition, by 
making strength of the capillary force of the absorber 
140 relatively higher than the capillary force of the 
absorber 130, in the case where ink exists in both the 
absorbers 130 and 140, after ink in the upper absorber 
130 is consumed, ink in the bottom absorber 140 can be 
consumed. Further, in the case where gas-liquid 
interface changes according to the environmental 
change, after first the absorber 140 and area around 
the boundary 113c between the absorbers 130 and 140 are 
filled, ink go to the absorber 130. 
[0078] 

The ink tank unit 200 is adapted to have 
constitution removable from the holder 150. The joint 
pipe 180 which is the connecting part installed on the 
surface of the ink tank unit 200 of the negative 
pressure regulating chamber container 110 is connected 
to the joint orifice 230 of the ink tank unit 200 by 
inserting in the inside thereof. Through the 
connecting part of the joint pipe 180 and the joint 
orifice 230, the negative pressure regulating chamber 
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unit 100 and the ink tank unit 200 are constituted to 
supply ink in the ink tank unit 200 to inside of the 
negative pressure regulating chamber unit 100. In the 
part in the position upper than the joint pipe 180 in 
the face of the ink tank unit 200 side of the negative 
pressure regulating chamber unit 100, an ID member 170, 
projected from the face thereof, for prevention of 
wrong installation of the ink tank unit 200 is 
installed integrally. 
[0079] 

On the negative pressure regulating chamber lid 
120, the atmosphere communication orifice 115 to 
communicate inside the negative pressure regulating 
chamber container 110 with external atmosphere (here, 
the absorber 130 housed in the negative pressure 
regulating chamber container 110 and external 
atmosphere) is formed and the space, which is formed by 
a rib projected from the face of the absorber 130 of 
the negative pressure regulating chamber lid 120, and a 
buffer space 116 composed of the area without ink 
(liquid) in the absorber, are prepared around the 
atmosphere communication orifice 115 in the negative 
pressure regulating chamber container 110. 
[0080] 

In the joint orifice 230, a valve mechanism is 
installed. The valve mechanism comprises a first valve 
frame 260a, a second valve frame 260b, a valve body 



57 



261, a valve lid 262, and an energizing member 263. 
The valve body 261 is supported in the second valve 
frame 260b slidably and energized toward the first 
valve frame 260a side by the energizing member 263. In 
the status in which the joint pipe 180 is not inserted 
in the joint orifice 230, an edge part of the part of 
the first valve frame 260a side of the valve body 261 
is pressed to the first valve frame 260a by an 
energizing force of the energizing member 263 and 
hence, air tightness inside the ink tank unit 200 is 
maintained . 
[0081] 

The joint pipe 180 is inserted in the inside part 
of the joint orifice 230 and the valve body 261 is 
pressed by the joint pipe 180 to move it from the first 
valve frame 260a and thus, through the opening formed 
on the side face of the second valve frame 260b, inside 
of the joint pipe 180 communicates with inside part of 
the ink tank unit 200. According to this, air 
tightness of the ink tank unit 200 is released to 
supply ink in the ink tank unit 200 to inside of the 
negative pressure regulating chamber unit 100 through 
the joint orifice 230 and the joint pipe 180. In other 
words, by opening of the valve in the joint orifice 
230, inside of the ink containing part of the ink tank 
unit 200 in the closed status becomes a communicating 
status though only the above described opening. 
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[0082] 

The ink tank unit: 200 comprises the ink containing 
container 201 and the ID member 250. The ID member 250 
is for prevention of wrong installation in installation 
of the ink tank unit 200 and the negative pressure 
regulating chamber unit 100. In the ID member 250, the 
above described first valve frame 260a is formed. By 
using the first valve frame 260a, the valve mechanism 
is constituted to regulate flow of ink in the joint 
orifice 230. The valve mechanism performs opening and 
closing actions by engaging with the joint pipe 180 of 
the negative pressure regulating chamber unit 100. On 
a front face, which becomes the negative pressure 
regulating chamber unit 100 side, of the ID member 250, 
a recessed part 252 for the ID is formed to prevent 
wrong insertion of the ink tank unit 200. 
[0083] 

The ink containing container 201 is a hollow 
container having an almost polygonal pier shape and a 
negative pressure creating function. The ink 
containing container 201 is constituted from the case 
210 and an internal bag 220. The case 210 and the 
internal bag 220 are adapted to be removable, 
respectively . The internal bag 220 has flexibility and 
the internal bag 220 is def ormable according to leading 
of ink contained in inside. The internal bag 220 has a 
pinch-off part (fused part) 221 and is supported by the 



59 



pinch-off part in the status of engaging the internal 
bag 220 with the case 210. In the part, around the 
pinch-off part 221, of the case 210, the external 
atmosphere communicating orifice 222 is formed to allow 
leading atmosphere to the space between the internal 
bag 220 and the case 210 through the external 
atmosphere communicating orifice 222. 
[0084] 

The ID member 250 is connected to each of the case 
210 and the internal bag 220 of the ink containing 
container 201. The ID member 250 is connected by 
fusion of the seal face 102 of the internal bag 220, 
which corresponds to the ink leading part, for the 
internal bag 220, of the ink containing container 201, 
with a corresponding face of the part of the joint 
orifice 230 in the ID member 250. According to this, 
the supply opening part of the ink containing container 
201 is completely sealed to prevent leak of ink from 
the seal part of the ID member 250 and the ink 
containing container 201 in attaching and detaching of 
the ink tank unit 200. 
[0085] 

In connection of the case 210 and the ID member 
250, when an engaging part 210a, formed on the top face 
of the case 210, and a click part 250a, formed in the 
top part of the ID member 250, are at least engaged, 
the ID member 250 is almost fixed to the ink containing 
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container 201 . 
[0086] 

Concerning -the ink jet head unit 160, recovery to 
a normal status is become possible by ejecting ink 
forcedly from the ink ejecting orifice thereof by 
closing the ink ejecting orifice with a cap 5020 and 
absorbing ink from absorbing means 5010 in a closed 
status of the ink ejecting orifice with the cap. 
[0087] 

As a modified example of the third embodiment 
described for Fig. 5, as shown in Fig. 6, hydrophilic 
treatment step may be obliquely put from the position 
around a half of the opening of the joint pipe 180 in 
one side of the negative pressure regulating chamber 
container 110 to an angled corner of the bottom face of 
the negative pressure regulating chamber container 110 
in which the supply opening 131 has been formed. 
[0088] 

Next, on the basis of the embodiment of Fig. 6, 
movement of ink between the ink tank unit 200 and the 
negative pressure regulating chamber unit 100 will be 
explained below. 
[0089] 

As shown in (a) in Fig. 9, when the ink tank unit 
200 is connected to the negative pressure regulating 
chamber unit 100, as shown in (b) of Fig. 9, ink in the 
ink containing container 201 moves to inside of the 
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negative pressure regulating chamber unit 100 until 
pressures of inside of the negative pressure regulating 
chamber unit 100 and inside of the ink containing 
container 201 become equal (this status is named 
starting status for use). 

When ink consumption is started by the ink jet 
head unit 160, balancing in a direction in which values 
of the static negative pressure created by both the 
internal bag 220 and the absorber 140 increases , ink 
held by both the internal bag 220 and the absorber 140 
is consumed . Here , if ink is held by the absorber 130 , 
ink in the absorber 130 is also consumed. 
[0090] 

When the joint pipe is communicated with 
atmosphere by reduction of ink amount in the negative 
pressure regulating chamber unit 100 caused by the 
status of (c) of Fig. 9, gas is immediately led to 
inside of the internal bag 220 and replacing to this, 
ink in the internal bag 220 moves to inside of the 
negative pressure regulating chamber unit 100. By this 
step, the absorbers 130 and 140 keep almost constant 
negative pressures against leading out of ink keeping 
the gas-liquid interface. Through such gas-liquid 
exchange status, when the total volume of ink in the 
internal bag 220 moves to inside of the negative 
pressure regulating chamber unit 100, ink remained in 
the negative pressure regulating chamber unit 100 is 
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consumed . 
[0091] 

According to the above described constitution, in 
the polyolefin fibrous body being the ink absorber as 
the negative pressure creating member, ink supplying 
area at least from the joint pipe 180 to the supply 
opening 131 is hydrophilically treated. Not only 
restricted to that this hydrophilically treated area, 
as shown by shadowing in Fig. 5, is presented evenly 
from about a half height position of the opening of the 
joint pipe 180 to the bottom face of the negative 
pressure regulating chamber container 110, in which the 
supply opening 131 has been formed, but also it may be 
presented that for example, as shown by shadowing in 
Fig. 6, the hydrophilically treated area may be 
obliquely presented from the position around a half of 
the opening of the joint pipe 180 in one side of the 
negative pressure regulating chamber container 110 to 
the angled corner of the bottom face of the negative 
pressure regulating chamber container 110 in which the 
supply opening 131 has been formed. Or, as shown by 
shadowing in Fig. 7, the hydrophilically treated area 
may be presented arcuately in the shortest distance as 
possible from the position around a half of the opening 
of the joint pipe 180 in one side of the negative 
pressure regulating chamber container 110 to the supply 
opening 131. Further, as shown by shadowing in Fig. 8, 
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the following is possible: the boundary line 113c 
between the absorbers 130 and 140 is matched to the 
height around the half of the opening of the joint pipe 
180 to subject the whole of the absorber 140 to 
hydrophilic treatment. The example of the 
hydrophilically treated area shown in Fig. 5 to Fig. 7 
can be also applied to the absorber in the liquid 
containing container of the second embodiment shown in 
Figs. 2 to 4. 

According to the above described embodiment, as 
shown in (d) of Fig. 9 in the gas-liquid exchange 
action, even if the liquid surface of the upper 
absorber 130 lowers by disturbance by microscopic 
difference in density of the absorber, in the 
hydrophilically treated area (shadowed area in the 
figure), (a projected lowered liquid surface is 
stopped. In other words, as shown in Fig. 10), air 
(for example, an arrow A in the figure) in gas-liquid 
exchange keeps the ink flow (an arrow B in the figure) 
to flow in the top part of the joint pipe 180 and thus, 
the stable gas-liquid exchange action is carried out. 
[0093] 

Because around the supply opening 131 is 
hydrophilically treated, ink stays always around it and 
therefore, discontinuous ink flow hardly takes place 
also in the supply opening 131. 
[0094] 
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Furthermore, when a new ink containing container 
201 is replaced to, the hydrophilically treated area of 
the absorber 140 actively induces ink and therefore, 
head recovery can be rapidly realized by the cap 5020 
and the absorbing means 5010, as explained in the 
section of the seventh embodiment later. In addition, 
ink amount required for head recovery can be controlled 
by changing the range of the hydrophilically treated 
area and number of hydrophilic groups per a unit area. 
[0095] 

The modified example of the present embodiment, as 
shown in Fig. 11, may be that in which hydrophilic 
treatment is applied only to the opening of the joint 
pipe 180 of the absorber 140 and the part corresponding 
to peripheral area thereof. According to the example 
of Fig. 11, in addition to drawing of ink in gas-liquid 
exchange explained in the second embodiment, ink 
remained in the joint pipe 180 is easy to be absorbed 
when the ink tank unit 200 is removed and therefore, 
ink dropping can be prevented. 
[0096] 

Not illustrated, but as another modified example, 
the absorber integrated with absorbers 130 and 140 may 
be arranged to make area corresponding to the absorber 
140 hydrophilic to impart the capillary force 
corresponding to the absorber 140 and also to make the 
hydrophilic area according to the present invention. 
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[0097] 

In the examples of embodiments shown in Fig. 5 to 
Fig. 11, the height of the hydrophilically treated area 
contacting with the opening of the joint pipe 180 is 
not restricted to the position illustrated and may be 
determined to the height around the pipe opening most 
suitable for stable gas-liquid exchange action. 
Particularly, in consideration of active drawing of ink 
to the absorber, it is preferable that the 
hydrophilically treated area is located in the pipe 
opening face in the degree of no disturbance of the air 
pass in gas-liquid exchange. 
[0098] 

( Fourth embodiment ) 

Fig. 12 is the diagrammatic sectional figure 
showing the liquid containing container according to 
the fourth embodiment of the present invention. In 
this figure, ink itself and ink held by the absorber 
are expressed with the dotted transverse line and the 
absorber containing no ink is expressed with the dot. 
[0099] 

The liquid containing container of the embodiment 
shown in Fig. 12 is that in order to hold ink actively 
to increase connectivity on ink to the ink jet head 
side, a pressure contacting body of the PP fiber as the 
member having the higher capillary force than that of 
the absorber 15 of the PP fiber in the negative 
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pressure creating member-containing chamber 12 is 
installed in the ink supply opening 14 in the liquid 
containing container of the second embodiment shown in 
Fig. 2. 
[0100] 

In the present example, hydrophilic treatment was 
conducted for the pressure contacting body 31 subjected 
to such hydrophilic treatment can be installed not only 
to the liquid containing container according to the 
second embodiment, but also to the ink supply openings 
of the liquid containing containers according to the 
first and third embodiments. 
[0101] 

The embodiment by which the pressure contacting 
body is, in case of need of supplying ink to the head 
side with a high flow rate, installed in the ink supply 
openings may deteriorate distinctly ink suppliability 
because the flow resistance produced in the part of the 
pressure contacting body becomes very large. However, 
by applying hydrophilic treatment to the pressure 
contacting body, the ink flow resistance can be reduced 
to increase fluidity of ink finally resulting in ink 
supply with the high flow rate. 
[0102] 

In addition, in the case where bubbles stay in the 
pressure contacting body, an ink path becomes narrow 
and hence, the flow resistance may further increase. 
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However, by effect of hydrophilic treatment:, staying of 
bubbles can be prevented and therefore, rise of the 
flow resistance can be suppressed. 
[0103] 

(Fifth embodiment) 

Fig. 13 is the diagrammatic sectional figure 
showing the liquid containing container according to 
the fifth embodiment of the present invention. 
[0104] 

The liquid containing container of the embodiment 
shown in Fig* 13 that in which in the ink jet head 
cartridge of the third embodiment, the hydrophilically 
treated area (the part indicated with shadowing in the 
figure) is located in the upper absorber 130 made from 
the PP fibrous body in the negative pressure regulating 
chamber container 110 as a plane layer crossing to a 
gravity direction . 
[0105] 

Fig. 14 includes figures explaining the difference 
between effects in presence ((a) of Fig. 14) and 
absence ((b) of Fig. 14) of the hydrophilically treated 
region like this example. 
[0106] 

When ink and gas in the ink containing container 
201 abruptly expand according to the environmental 
change, ink flows in the negative pressure regulating 
chamber container 110 to raise the liquid surface H. 



68 



Here, as shown with the arrow in (b) of Fig. 14, ink 
flows to a place, having a coarse density of fibers and 
a low resistance, of the absorbers 130 and 140. By 
this, an abrupt pressure rise in the container is 
eased. However, in order to express satisfactorily such 
pressure easing function (also buffer function), the 
conventional liquid containing container requires 
excessively large volume of the upper part of the 
negative pressure regulating chamber container. 
However, if the hydrophilically treated area like the 
present embodiment is prepared, the flow toward the 
upper part of the ink absorber according to abrupt 
pressure rise is captured in the hydrophilically 
treated area to disperse the pressure in the direction 
of crossing to the gravity direction as shown in the 
arrow in (a) of Fig. 14. By this, the above described 
buffer function can be fully expressed without the 
excessively large volume of the upper part of the 
negative pressure regulating chamber container. 
[0107] 

Such hydrophilically treated area may be prepared 
as a multistep structure along with the gravity 
direction. The present embodiment can be applied not 
only to the liquid containing container according to 
the third embodiment, but also to the ink supply 
openings of the liquid containing containers according 
to the second embodiment. 
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[0108] 

( Sixth embodiment: ) 

Fig. 15 includes figures explaining a 
hydrophilically treating method for the absorber in the 
liquid containing container according to the sixth 
embodiment of the present invention. 
[0109] 

In the present embodiment, as shown in (d) of Fig. 
15, the PP fibrous body (indicated by the dot in the 
figure) 2 as the negative pressure creating member for 
the ink jet head to do recording by ejecting liquid is 
arranged in an entire inside thereof and is used for 
containing liquid, to supply to the ink jet head, held 
by the PP fibrous body 2 . On a top end of a tank case, 
an atmosphere communication orifice 3 is installed . As 
the PP fibrous body 2, those, in which the surface of 
the PP fiber entangled has been hydrophilically 
treated, is used. Hydrophilic treated area, as shown 
with shadowing in the figure, contacts closely with 
the circumferential face of the orifice 4 of the 
container and separated from the internal surface of 
other parts of the container in a certain distance. 
The hydrophilically treated area by such manner is 
formed to prevent the following: in the case where 
there is a little space between the PP fibrous body and 
the inside surface of the tank, hydrophilic treatment 
has been applied to entire the PP fibrous body, 
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-transfer of ink is stropped between a liquid surface 
contacting with the inside surface of the tank and the 
PP fibrous body to allow leading air along with the 
inside surface of the tank and finally resulting in 
invasion of air from the ink supply opening. 
[0110] 

Next, referring Fig. 15, the method for forming 
the above described hydrophilically treated area will 
be described below. 
[0111] 

First, as shown in (b) of Fig. 15, a needle of a 
syringe is inserted from the atmosphere communication 
orifice 3 in the PP fibrous body 2 to inject the 
hydrophilic treatment liquid 5 in a central part of the 
PP fibrous body 2. Then, as shown in (c) of Fig. 15, 
the hydrophilic treatment liquid 5 is sucked from the 
ink supply opening 4 and the hydrophilic treatment 
liquid 5 is exhausted before the hydrophilic treatment 
liquid 5 reaches an inner side face of the tank 1. 
Subsequently, by drying the PP fibrous body 2, the 
liquid containing container with the shape shown in (d) 
of Fig. 15 is completed. 
[0112] 

( Seventh embodiment ) 

In the ink jet head cartridge described referring 
the third embodiment, embodiments shown in (a) to (c) 
of Fig. 38 can be used. 
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[0113] 

In Fig. 38, (b) is the embodiment in which -the 
entire area of the top absorber 130 and the bottom 
absorber 140 is assigned to the hydrophilically treated 
area in the polyolefin fibrous body being the ink 
absorber as the negative pressure creating member and 
(a) of Fig. 38 is the embodiment in which the entire 
area of the bottom absorber 140 only is assigned to the 
hydrophilically treated area. In either embodiment, 
the boundary face 113c of the absorbers 130 and 140 is 
located around the top of the joint pipe 180 in the 
attitude in use. 
[0114] 

In Fig. 38, (c) is the embodiment in which a 
single absorber 130 only housed in the negative 
pressure regulating chamber container 110 and the 
entire bottom area is subjected to the hydrophilically 
treated area with almost horizontal interface 113c. 
The interface 113c between untreated and treated areas 
for hydrophilic treatment is located around the top of 
the joint pipe 180 in the attitude in use. 
[0115] 

In Fig. 38, (a), (b) and (c) are those freely 
replaceable to the negative pressure creating member 
housing chamber (part) in the above described 
embodiment. In (a) of Fig. 38, in viewing the 
absorbers 130 and 140 made from fibers as fibrous 
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bodies, the absorber 140 is the ink supply opening side 
and the absorber 130 is the atmosphere communicating 
orifice side. And, it can be presumed that the partial 
hydrophilic treatment is applied to entire absorber 
140. 
[0116] 

In (a) to (c) of Fig. 38, for the action of the 
polyolefin fibrous body to water in a contact angle of 
80° or larger, the hydrophilically treated area is 
located in the supply opening side and thus, aqueous 
ink holdability and a negative pressure-creating liquid 
level can be equalized to a same level in at least the 
absorber 140. Therefore, stabilizing the negative 
pressure can be realized. Similarly, in the case where 
hydrophilic treatment is carried out using the above 
described treatment liquid, keeping an excellent 
suppliability by reduction of the flow resistance cause 
by the hydrophilic group, in interruption or stop of an 
ink jet record, the liquid surface level is easily made 
horizontal and holding performance and distribution of 
ink are make even and therefore, the stable negative 
pressure can be instantaneously ensured. 
[0117] 

Particularly in (c) of Fig. 38, the fibrous body 
can be prepared as a single member and thus, it is cost 
low in comparison with the case using two members; the 
same action as the above described action by the 
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interface between two members is not yielded, but the 
effect can be yielded by the boundary between 
hydrophilic and hydrophobic areas. 
[0118] 

In (b) of Fig. 38 in which the absorber 130 is 
also hydrophilically treated, a cause itself of ink 
leaking can be fundamentally solved by applying 
interface effect between the absorbers 130 and 140 and 
by a satisfactory liquid-absorbing effect even in any 
change of pressure. 
[0119] 

In any of (a) to (c) of Fig. 38, a face to receive 
ink supplied from the joint pipe 180 is hydrophilically 
treated and hence, not only ink to be supplied, but 
also ink from a container, removable from the pipe 180, 
filled with ink can assuredly absorbed. In addition, 
all related to gas-liquid exchange and the fiber 
orientation described above are naturally applied to 
any one of (a) to (c) of Fig. 38. 
[0120] 

In comparison with the embodiment explained suing 
Fig. 8, the embodiment of Figs. 38A to 38C is that 
containing not only provide the effect of the 
embodiment of Fig. 8, but also all effects caused by 
the partial hydrophilic treatment according to the 
present invention . 

In the above described embodiment, explanation was 
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done using the example in which the joint pipe is 
installed in the negative pressure creating member 
housing chamber. However, Even in the constitution in 
which the joint pipe has not been installed in the 
negative pressure creating member housing chamber, the 
ink leading orifice is pressed to inside the negative 
pressure creating member housing chamber to press the 
negative pressure creating member, respective parts can 
express effects described above, respectively. 
[0122] 

( Eighth embodiment ) 

Next, description will be made on a liquid jet 
recording apparatus which effects recording with a 
liquid container according to each of the foregoing 
examples mounted thereon, with reference to Fig. 16. 
Fig. 16 shows a schematic view of the liquid jet 
recording apparatus according to the seventh embodiment 
of the present invention. 
[0123] 

Referring to Fig. 16, a liquid container 1000 is 
fixed and supported on the main body of the liquid jet 
recording apparatus IJRA by an unrepresented 
positioning means of a carriage HC, and is detachably 
attached to the carriage HC. A recording head (now 
shown) for ejecting recording liquid drops may be 
provided on the carriage HC in advance, or may be 
provided in an ink supply opening of the liquid 
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container 1000 in advance* 
[0124] 

A normal or reverse rotation of a driving motor 
5130 is transmitted to a lead screw 5040 through 
driving force transmitting gears 5110, 5100 and 5090, 
so as to rotate the lead screw 5040. The carriage HC 
is engaged with a screwed groove 5050 of the lead screw 
5040 to be movable back and forth along a guide shaft 
5030. 
[0125] 

Reference numeral 5020 denotes a cap for sealing 
the front face of the recording head. The cap 5020 is 
used for conducting suction recovery of the recording 
head through an internal opening of the cap by an 
unrepresented suction means. The cap 5020 is moved by 
the driving force which is transmitted through the 
gears 5080 and 5090, or the like, so as to cover the 
discharge surface of each recording head. In the 
vicinity of the cap 5020, there is provided an 
unrepresented cleaning blade, which is supported to be 
movable in the vertical direction of the drawing. The 
blade is not limited to this form, but a known cleaning 
blade can be clearly applied in the present example. 
[0126] 

It is arranged such that these capping, cleaning, 
and suction recovery operations are conducted at 
suitable positions by the action of the lead screw 5040 
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when the carriage HC is moved to the home position. 
However, if any of these operations is conducted 
desirably at a known timing, it can be applied in this 
example . 
[0127] 

The present invention is particularly effective in 
an ink jet recording system in which the thermal energy 
is used to form flying liquid droplets, thereby 
effecting recording. 
[0128] 

The typical construction and the operational 
principles are preferably the ones disclosed in USP No. 
4,723,129 and USP No. 4,740,796. The principle and the 
structure are applicable to a so-called on-demand type 
recording system and a continuous type recording 
system. Particularly, however, it is suitable for the 
on-demand type because the principle is such that at 
least one driving signal is applied to an electro- 
thermal transducer disposed on a liquid (ink) retaining 
sheet or liquid passage, the driving signal being large 
enough to provide such a quick temperature rise beyond 
a departure from nucleation boiling point, by which the 
thermal energy is provided by the electro-thermal 
transducer to produce film boiling on the heating 
portion of the recording head, whereby a bubble can be 
formed in the liquid (ink) corresponding to each of the 
driving signals. By the generation, development and 
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con-traction of the bubbles, the liquid (ink) is ejected 
through an discharge port to produce at least one 
droplet. The driving signal is preferably in the form 
of pulse because the development and the contraction of 
the bubbles can be effected instantaneously, ad 
therefore the liquid (ink) is ejected with fast 
response. 
[0129] 

The driving signal is preferably such as those 
disclosed in USP No. 4,463,359 and USP No. 4,345,262. 
In addition, the temperature rise rate of the heating 
surface is preferably such as those disclosed in USP 
No. 4,313,124. 
[0130] 

The structure of the recording head may be those 
shown in USP No. 4,558,333 and USP No. 4,459,600 in 
which the heating portion is disposed at a bent 
portion, as well as the structure of the combination of 
the ejection outlet, liquid passage and the electro- 
thermal transducer disclosed in the above-mentioned 
patents (a linear liquid path or a rectangular liquid 
path ) . 
[0131] 

In addition, the present invention is applicable 
to the structure disclosed in Japanese Patent 
Application Laid-Open No. 59-123670 in which a common 
slit is used as the discharge port for a plurality of 
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electro- thermal transducers, and the structure 
disclosed in Japanese Patent Application Laid-Open No. 
59-138461 in which an opening for absorbing a pressure 
wave of thermal energy is formed corresponding to the 
discharge port. 
[0132] 

Further, as a full-line type recording head having 
the length corresponding to the width of the maximum 
recording medium on which the recording apparatus can E 
effect recording, there is employed a structure in 
which a plurality of recording heads are combined with 
end other to satisfy the length as described in the 
above specifications, or a structure in which a single 
recording head formed integrally is used. With any of 
such structures, the present invention can display the 
above-mentioned effects more effectively. 
[0133] 

In addition, the present invention is applicable 
to a replaceable chip type recording head which is 
connected electrically with the apparatus and can be 
supplied with the ink when it is mounted in the main 
assembly, or to a cartridge type recording head having 
an integral ink container. 
[0134] 

The provisions of the recovery means and/or the 
auxiliary means for the preliminary operation are 
preferable because they further stabilize the effects 
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of the present: invention. As for such means, there are 
capping means for the recording head, cleaning means 
therefor, pressing or sucking means, preliminary- 
heating means which may be an electro-thermal 
transducer, an additional heating element or a 
combination thereof. Also means for effecting 
preliminary discharge (not for the recording) may 
stabilize the recording operation. 
[0135] 

As regards the variation of the recording head 
mount able, it may be a single head for a single color 
or plural heads for a plurality of inks having 
different colors or densities. The present invention 
is effectively applicable to an apparatus having at 
least one of a monochromatic mode mainly with black, a 
multi-color mode with different color inks and/or full 
color mode using the mixture of colors, which may be an 
integrally formed recording unit or a combination of a 
plurality of recording heads. 
[0136] 

Furthermore, in the foregoing embodiment, the ink 
is liquid. Alternatively, ink which is solidified 
below a room temperature and liquefied at a room 
temperature may be used. Since the ink is controlled 
within a temperature range of not lower than 30 °C and 
not higher than 70 °C to stabilize the viscosity of the 
ink to provide the stable discharge in a conventional 
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recording apparatus of this type, the ink may be such 
that it is liquid within the temperature range when the 
recording signal is applied. The present invention is 
applicable to other type of ink. In one of them, the 
temperature rise due to the thermal energy is 
positively prevented by consuming it for the state 
change of the ink from the solid state to the liquid 
state. Another ink is solidified when it is left, to 
prevent the evaporation of the ink. In any case, the 
application of the recording signal producing thermal 
energy, the ink is liquefied, and the liquefied ink may 
be discharged. Another ink may start to be solidified 
at the time when it reaches the recording sheet. 
[0137] 

The present invention is also applicable to the 
ink which is liquefied by the application of the 
thermal energy. The most effective one of the inks 
described above is the film boiling system. 
[0138] 

The ink jet recording apparatus may be used as an 
output terminal of an information processing apparatus 
such as a computer or the like, as a copying machine 
combined with an image reader or the like,, or as a 
facsimile machine having information sending and 
receiving functions . 
[0139] 

The recording head may employ a piezoelectric 
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element . 
[0140] 

( Other Embodiments ) 

A method for giving hydrophilicity to a fibrous 
absorber which is used as a negative pressure-creating 
member of the liquid containing container described 
above will be described below more fully. 
[0141] 

First, a surface reforming principle of an element 
which is applicable for hydrophilic treatment of a 
fiber for constituting the absorber will be described 
more specifically. 
[0142] 

The surface reforming method described below is a 
method to make the surface reform as the purpose 
possible by attaching the polymer (or, fragments 
(fragmented product) of the polymer) to the surface by 
making a specific orientation and imparting a property, 
which is possessed by a functional group of the polymer 
(or, fragments of the polymer), to the surface, using a 
functional group of a molecule contained in a substance 
constructing the surface of the element. 
[0143] 

Here, "element" means that formed from various 
materials and holding a specific external shape and 
thus, accompanied by the external shape, it has the 
external surface exposed to outside. In addition. 
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inside thereof, the element may be that having a space 
and cavity parts, which includes the part communicating 
with outside or a hollow part. An internal surface 
( internal wall ) partitioning these parts can be a 
partial surface as the object for the surface reform in 
the present invention. The hollow part includes that 
having the inner surface diving it and being a space 
completely insulated from outside. However, those, 
which allow supplying a surface-treating liquid to 
inside the hollow part before reform treatment and 
become the hollow part insulated from outside after 
reform treatment, can be the object of the treatment of 
the present invention. 
[0144] 

As described above, the surface reform method 
according to the present invention is applied to the 
object which is the surface, among all surfaces posses 
by various kinds of elements, capable of contacting a 
liquid solution for surface treatment from outside 
without deterioration of the shape of the element. 
Therefore, each or both the external surface of the 
element and the internal surface connected thereto are 
assigned to the object of the partial surface. 
Besides, the present invention also includes changing 
the property of the partially divided surfaces selected 
from the surface being the object. According to 
selection, reform of a desired partial surface region 
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includes the a mode "to select the external surface of 
the element and the internal surface to be connected 
thereto. 
[0145] 

In the above described surface reform, a part, 
which is reformed and composes at least a part of the 
surface possessed by the element, is treated. In other 
words, the part means a part from the surface of the 
element or whole surface of the element selected 
according to requirement. 
[0146] 

"Fragmentation of the polymer" to small molecules 
in the present specification means production of those, 
made by cleavage of a part of the polymer, or monomers. 
In practical example, included one is all those 
produced by cleavage of the polymer by a cleaving 
catalyst such as acid. "Polymer film formation" 
includes formation of real film or different 
orientation of respective parts toward a two- 
dimensional surface . 
[0147] 

Preferably, the "polymer" in the present 
specification comprises a first part having a 
functional group and a second part having an interface . 
energy differing from the interface energy of this 
functional group and almost equal to a surface energy 
of the objective element for attaching, and differs 
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from a component material of the surface of the above 
described element. Therefore, according to the 
component material of the element to be reformed, a 
desired polymer may be freely selected from polymers 
having the interface energy almost equal to the surface 
energy of the surface of the element. It is more 
preferable that the "polymer" has properties cleanable 
and condensable after cleavage. Other than the above 
described first part and the second part, the 
functional group may be contained. In this case, in 
hydrophilic treatment as an example, it is preferable 
that a hydrophilic group as the functional group has a 
long chain relatively to the functional group 
(relatively, hydrophobic group to the above described 
hydrophilic group) other than the first and second 
parts . 
[0148] 

"The principle on which the surface reform is 
carried out" 

The surface reform, applicable to the present 
invention, of the element is achieved by using the 
polymer, which is made by binding of a main skeleton (a 
generic name of a main chain, a side chain, or a group) 
having the interface energy almost equal to the surface 
(interface) energy of the surface of the element 
(surface of base material) and the group having the 
interface energy differing from the surface (interface) 
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energy of the surface of the element, attaching the 
polymer to the surface of the element by using the main 
skeleton, contained in the surface reform agent, having 
the interface energy almost equal to the interface 
energy of the surface of the element, and forming the 
polymer film (polymer cover), in which the group having 
the interface energy differing from the interface 
energy of the surface of the element, is oriented 
toward outside opposite to the surface of the element. 
[0149] 

In other words in a different point of view 
concerning the polymer used as the above described 
surface reforming agent, it can be understood as that 
comprising the first group having a essentially 
different affinity from the group exposed to the 
surface of the element before surface reform and the 
second group having a substantially similar affinity to 
the group exposed to the surface of the element and 
contained in a repeated unit of the main skeleton. 
[0150] 

Fig. 17 diagrammatically shows a representative 
example of such orientation morphology. In Fig. 17, 
(a) shows the case using the polymer, in which the 
first group 1-1 and the second group 1-2 are bound as 
side chains and (b) shows the case in which the first 
group 1-1 composes a main chain 1-3 and the second 
group 1-2 composes a side chain. 
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[0151] 

When orienting as shown in Fig. 17, the 
superficial surf ace -( outside ) of the base material 56 
constituting the surface to be subjected to the surface 
reform of the element become s a situation in which the 
group 1-2 having the different interface energy from 
the surface (interface) energy of the base material 56 
is oriented to the surface and thus, a property of the 
group 1-2 having the different interface energy from 
the surface (interface) energy of the base material 56 
is used for reform of the surface. Here, the surface 
(interface) energy of the base material 56 has been 
determined by the substance and the molecule, which 
constitute the surface and are derived from the group 
55 exposed to the surface. In the example shown in 
Fig. 17, the second group 1-2 works as the functional 
group for surface reform. If the surface of the base 
material 56 is hydrophobic and the second group 1-2 is 
hydrophilic, hydrophilicity is imparted to the surface 
of the base material 56. If the second group 1-2 is 
hydrophilic and the group 55 of the base material 56 
side is hydrophobic, when polysiloxane, for example, is 
used as described later, it is presumed that the 
situation shown in Fig. 37 exists on the surface of the 
base material 56. In this situation, by adjusting a 
balance of the hydrophilic group between the 
hydrophobic group on the surface of the base material 
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56 after reform, in the case where water and aqueous 
liquid mainly composed of water are passed through the 
base surface after reform treatment, passing condition 
and a passing flow rate can be regulated. By using the 
fibrous body, which is made of a polyolefin resin, for 
example, and has such surface condition on the external 
wall surface of the fiber, in the ink tank installed as 
a component, integrated with the ink jet recording 
head, or as a separate component, filling ink in the 
ink tank and supplying ink from the ink tank to the 
head are very easily carried out and also, by keeping 
an appropriate negative pressure inside the ink tank, a 
position of an ink interface (meniscus) can be better 
kept around a ejection orifice of the recording head 
immediately after ink ejection. By this, a component, 
of which static negative pressure is higher than a 
dynamic negative pressure, most suitable for a negative 
pressure-creating member to hold ink for ink supply to 
the ink jet recording head can be provided. 
[0152] 

Particularly, in case of a structure of the 
surface of the fiber of Fig. 37, the hydrophilic group 
1-2 is a polymer group and hence, has a longer in a 
structure than that of a methyl group ( hydrophobic 
group) of the side chain of the same side. Therefore, 
the hydrophilic group 1-2, when ink flows, tilts toward 
the flow rate, along with the surface of the fiber (and 
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also, covers substantially the above described methyl 
group). As a result, the flow resistance greatly 
decreases. Oppositely, when ink supply is stopped and 
the meniscus is formed between fibrous bodies, the 
hydrophilic group 1-2 is oriented to a direction toward 
ink, in other words, a vertical direction against the 
surface of the fiber (the above described methyl group 
is exposed to the surface of the fiber) and thus, the 
balance can be kept between hydrophilic groups (large) 
and hydrophobic groups (small) in a molecule to create 
a sufficient negative pressure. Resembling to the 
above described embodiment in which the hydrophilic 
group 1-2 is formed by many ( -C-O-C- ) bonds and an OH 
group as a terminal group, many (at least a plurality 
of) hydrophilic group formed in the polymer and 
therefore, action of the above described hydrophilic 
group 1-2 is preferably ensured. In addition, in the 
case where hydrophobic group other than the above 
described methyl group is present in the polymer, it is 
preferable that the hydrophilic group is close to a 
polymer level to increase a range of existence of the 
hydrophilic group than the range of existence of the 
hydrophobic group. The balance to make a hydrophilic > 
hydrophobic relationship as described above may be 
accepted . 
[0153] 

Meanwhile, the static negative pressure in the ink 
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supply opening is expressed by the following equation. 
[0154] 

Static negative pressure = (height from ink supply 
opening to ink interface) - (capillary force of fiber 
on ink interface) 

This capillary force proportions to COS0, if a 
contact angle, made by ink wetted with the fiber 
absorber, is assumed 9. Therefore, according to 
presence or absence of the hydrophilic treatment of the 
present invention, in ink showing a large change of the 
COS0, it is made possible that the static negative 
pressure is kept to somewhat lower, namely, somewhat 
higher in terms of an absolute value. 
[0155] 

Specifically, if the contact angle is 10° level, 
hydrophilic treatment increases about 2% in the maximum 
capillary force and if a combination, by which the 
fiber is difficult to be wetted by ink, such as the 
status of the contact angle 50° is lowered to 10° by 
hydrophilic treatment, the capillary force increases 
50%. (COS0°/COS10°- 1.02 COS10 ° /COS50 ° « 1.5) 

Here, concerning the specific method for 
manufacture of the element, which has a reformed 
surface shown in Figs. 17A and 17B, the method by using 
an improver, which is a good solvent of the polymer 
used for surface reform and improves wettability of the 
treating agent to the base material, will be explained 
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below. According to this method, after a treating 
liquid (surface reform solution), in which the polymer 
of the surface reform agent is evenly dissolved, is 
applied to the surface of the base material, the 
solvent contained in the treating liquid is removed and 
simultaneously, the polymer of the surface reform agent 
contained in this treating liquid is oriented as 
described above. 
[0156] 

More specifically, in the solvent being a good 
solvent for the polymer and sufficiently wettable to 
the surface of the base material, a liquid (the surface 
treating liquid, preferably containing pure water in 
the case where the hydrophilic group is used as the 
functional group) is prepared by mixing the polymer of 
a predetermined quantity with a cleavage catalyst 
followed by application of the surface treating liquid 
to the surface of the base material, and evaporating 
and drying steps (for example, in a 60°C oven) are 
installed to remove the solvent contained in the 
surface treating liquid. 
[0158] 

What showing sufficient wettability to the surface 
of the base material and containing an organic solvent, 
the polymer as the surface reform agent is dissolved, 
in the solvent is more preferable in consideration of 
that even application of the polymer used for surface 
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reform is made possible. In addition, -the following is 
exemplified as an effect thereof: the polymer as the 
surface reform agent is evenly dispersed in a liquid 
layer, which is applied when an concentration increases 
according to evaporation of the solvent, to present an 
action for keeping the status of enough dissolution. 
Besides, enough wetting of the base material with the 
surface treating liquid allows spreading out evenly the 
polymer of the surface reform agent to the base 
material. As the result, The polymer can be evenly 
covered over the surface having an irregular shape. 
[0158] 

The surface treating liquid has wettability with 
the surface of the base material and is a good solvent 
for the polymer as well as a volatile first solvent, 
which is the good solvent for the polymer, however, 
wettability thereof to the surface of the base material 
is relatively inferior to the first solvent. A second 
solvent, which shows a relatively lower volatility than 
the first solvent, can be employed in combination. As 
the example of such combination, the lately described 
combination of isopropyl alcohol with water is 
exemplified in the case where the surface of the base 
material consists of a polyolefin resin and 
polyoxyalkylene polydimethylsiloxane is used as the 
polymer. 
[0159] 
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Here, the effect: caused by addition of an acid as 
the cleavage catalyst in the surface treating liquid is 
enumerated as follows. For example, when the 
concentration of an acid component rises according to 
evaporation of a material used in evaporating and 
drying steps of the surface treating liquid, the hot 
acid solution of the high concentration allows partial 
decomposition (cleavage) of the polymer used for 
surface reform and production of fragments of the 
polymer allows the orientation to a finer part of the 
surface of the base material. Further, in the final 
stage of evaporating and drying, through polymerization 
of the polymer of the surface reform agent by rebinding 
of cleaved parts of the polymer, the effect to enhance 
formation of the polymer film (polymer cover or 
preferably monomolecular film) is expected. 
[0160] 

Furthermore, in evaporating and drying steps of 
the surface treating liquid, when the concentration of 
the acid component rises according to evaporation of 
the solvent rises, the acid of the high concentration 
removes impurities on the surface of and around the 
surface of the base material and thus, the effect to 
form a clean surface of the base material is expected. 
On such clean surface, it is expected to improve a 
physical attaching force of the base substance and 
molecules to the polymer of the surface reform agent. 
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[0161] 

In this example, in a part, the surface of the 
base material is decomposed by the hot acid of the high 
concentration, an activated point appears on the 
surface of the base material, and it is supposed that a 
secondary chemical reaction occurs to bind this 
activated point with fragments produced by cleavage of 
the above described polymer. In an occasion, it can be 
presumed that improvement of attaching and 
stabilization of the surface reform agent is partially 
appears on the base material by such secondary chemical 
adsorption of the surface reform agent with the base 
material . 
[0162] 

Next, Cleavage of the main skeleton having surface 
energy almost equal to surface energy of the base 
material of the surface reform agent (including the 
surface treating liquid) and the polymer film-forming 
step based on condensation of fragments produced by 
cleavage on the surface of the base material are 
described concerning the case, where the functional 
group is the hydrophilic group and hydrophilicity is 
imparted to the surface of hydrophobic base material, 
as the (example, with reference to Fig. 18 to Fig. 24. 
Here, the hydrophilic group is that having a structure 
capable of hydrophilicity as a whole of the group. 
Groups usable as the hydrophilic group are the 
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hydrophilic group itself and those having a hydrophobic 
chain and the hydrophobic group but having a function 
as a group capable of imparting hydrophilicity to other 
structural part by substitution and locating the 
hydrophilic group. 
[0163] 

Fig. 18 shows an enlarged view after application 
of the hydrophilic treatment liquid 58. At this point, 
the polymers 51 to 54 and the acid 57 being the 
hydrophilic treatment agent contained in the 
hydrophilic treatment liquid 58 are evenly dissolved in 
the hydrophilic treatment liquid on the surface of the 
base material 56. Fig. 19 shows the enlarged view of 
the drying step after application of the hydrophilic 
treatment liquid. In drying with heating in the drying 
step after application of the hydrophilic treatment 
liquid, the physical adsorbing force of the base 
substance 56 to the polymer 51 to 54 as the surface 
reform agent is improved by that the pure surface of 
the base material 56 is formed by such cleaning action 
of the surface of the base material 56 as that the 
increase in concentration of the acid component 
according to evaporation of the solvent removes 
impurities on the surface of and around the surface of 
the base material 56. On the other hand, in drying 
with heating in the drying step after application of 
the hydrophilic treatment liquid, there is a part, of 
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the polymer 51 to 54 of the hydrophilic treatment 
agent, which is cleaved by the increase in 
concentration of the acid component according to 
evaporation of the solvent. 
[0164] 

Fig. 20 shows a diagrammatic figure of 
decomposition of the polymer 51 by a concentrated acid 
57. Fig. 21 shows an attitude of adsorption of the 
hydrophilic treatment agent, decomposed by such steps, 
to the base material. According to further progress of 
evaporation of the solvent, the main skeleton part 
having surface energy almost equal to surface energy of 
the base material of fragments 51a to 54b derived from 
the polymer, which constitutes the hydrophilic 
treatment agent reached dissolution saturation, adsorbs 
selectively to the surface of the pure base material 56 
formed by cleaning. As the result, the group 1-2, 
which has surface energy different from surface energy 
of the base material 56 contained in the surface reform 
agent, is oriented to outside of the base material 56. 
[0165] 

Consequently, on the surface of the base material 
56, the main skeleton part having surface energy almost 
equal to surface (interface) energy of this surface is 
oriented. The group 1-2 having surface energy, 
different from surface energy of the base material 56 
is oriented to outside opposite to the surface of the 



base material 56. In this condition, in the case where 
the group 1-2 is the hydrophilic group, hydrophilicity 
is imparted to the surface of the base material 56 
resulting in the surface reformed. Fig. 22 shows the 
diagrammatic figure of the absorbing condition of the 
surface reform agent to the surface of the base 
material after application and drying of the 
hydrophilic treatment liquid. 
[0166] 

Use of such compound as polysiloxane as the 
polymer capable of binding with at least a part of 
fragments by condensation of fragments produced by 
cleavage creates a bond between fragments adsorbed to 
the surface of the base material 56 top become the 
polymer finally making the film of the surface reform 
agent stronger. Fig. 23 shows the diagrammatic figure 
of rebound C by such condensation reaction. In case of 
using polysiloxane, mechanisms of formation of 
fragments produced by cleavage and polymerization by 
condensation thereof are described below. 
[0167] 

According to controlled drying of the surface 
treatment liquid in the surface to be treated, the 
concentration of a diluted acid contained in this 
surface treatment liquid increases and the concentrated 
acid (for example, H 2 S0 4 ) cleaves siloxane bond of 
polysiloxane. As the result, fragments of polysiloxane 
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and sibilated sulfuric acid is produced (scheme 1). In 
accordance with further drying of the treating liquid 
presenting on the surface to be treated, the 
concentration of fragments contained in the surface 
treatment liquid increases to improve contact 
probability between fragments. As the result, as shown 
in the scheme 2, fragments are condensed to reproduce 
the siloxane bond. In sibilated sulfuric acid as a 
secondary product, when the surface to be treated is 
hydrophobic, a methyl group of sibilated sulfuric acid 
is oriented to the surface to be treated and a sulfonic 
group is oriented to the direction different from the 
surface to be treated, presumably resulting in some 
contributions to the hydrophilic property of the 
surface to be treated . 
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[0168] 

[Chemical Formula 1] 



[0169] 

Fig. 24 shows diagrammatically an example of the 
condition of the surface treatment liquid in the case 
using the surface treatment liquid having the 
composition of which solvent contains water. In the 
case where water is contained in the solvent of the 
treatment liquid, in evaporation of solvent from the 
treatment liquid for hydrophilic treatment with 
heating, water and a volatile organic solvent vaporize 
( a gas molecule of water and the gas molecule of 
organic solvent are represented by 61 and 60, 
respectively). Where, evaporating rate of volatile 
organic solvent is higher than that of water and 
therefore, water concentration of the treatment liquid 
gradually increases to rise a surface tension of the 
treatment liquid. As the result, the interface between 
the surface of the base material 56 to be treated and 
the treatment liquid presents a difference in surface 
energy. On the interface between the surface of the 
base material 56 to be treated and the treatment liquid 
(water-containing layer 62) in which concentration of 
water has increased by evaporation, the part having 
almost equal surface energy to that of the surface, to 
be treated, of the base material 56 in fragments 51a to 
54b, which is derived from the polymer as the 
hydrophilic treatment agent, is oriented to the surface 
side, to be treated, of the base material 56. On the 
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other hand, the part having the hydrophilic group of 
fragments derived from the polymer as the hydrophilic 
treatment agent is oriented to the water-containing 
layer 62 in which water concentration is increased by 
evaporation of the organic solvent. As the result, a 
predetermined orientation of fragments of the polymer 
is further improved. 
[0170] 

The present invention relates to the fiber 
absorber for ink jet to hold ink by the negative 
pressure provides hydrophilic treatment to the surface 
of the fiber comprising the fiber absorber. According 
to surface reform, applicable to the present invention, 
for the above described element, an object of surface 
reform is not restricted to the fiber. Various 
elements and uses can be enumerated according to 
characteristics and kinds of the functional group, 
which the polymer has. The following is explanation of 
some examples thereof. 
[0171] 

( 1 ) The case where the functional group is the 
hydrophilic group 

The element is that, such as the ink absorber used 
for the ink jet system, requiring absorbency (when the 
olefin fibers are contained, the above described 
embodiment is applicable). Hydrophilicity capable of 
absorbing a liquid ( aqueous ink explained in the above 
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described embodiments ) instantaneously can be imparted 
by surface reform of the present invention. It is also 
effective in case of need of liquid holdability. 
[0172] 

(2) The case where the functional group is 
lipophilic group 

According to surface reform applied to the present 
invention, a function can be effectively imparted to 
the element necessary of lipophilicity . 
[0173] 

(3) Other application of surface reform is all 
those which is capable of achievement using mechanisms 
of the above described principle and based on the 
present principle . 

[0174] 

When a wettability-improving agent (for example, 
isopropyl alcohol: IPA) that can improve wettability to 
a surface of an element and wettability to be a medium 
for polymer; a medium allowing cleavage of polymer to 
occur; and a polymer that contains any of the above 
described functional groups and a group (or groups) 
having an interface energy differing from the interface 
energy of the functional group and almost equal to a 
partial surface energy of the surface of the element 
are used as a treatment agent, surface reform by 
condensation after cleavage expresses especially 
excellent effect to impart surely evenness and a 
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characteristic which are not yielded by a conventional 

treatment agent . 

[0175] 

In the present specification, such property 
excellent for wetting with liquid contained is named 
"lyophilic nature". 

[0176] 

As a complementary concept of the present 
invention, there is the case where a neutralizer 
(calcium stearate and hydrotalcite ) used for molding or 
forming the fiber and other additives are contained in 
the fiber. By applying the above described surface 
reforming method, degree of both of dissolution in ink 
and deposition by ink can be reduced. In the case 
where the polymer film according to the present 
invention is formed, these problems can be solved. 
Therefore, according to the above described surface 
reforming method, a range of use of additives such as 
the neutralizer can be expanded and a change of 
characteristic of ink itself can be prevented and 
further, the change of characteristic of ink jet head 
itself can be prevented. 
[0177] 

Fig. 36 shows an example of process chart of 
manufacture of these various elements. At start of 
manufacture, the element and the treatment liquid are 
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supplied and subsequently, through step of applying the 
treatment liquid to the surface (surface to be 
reformed) of the element to reform, the step of 
removing excess matter from the surface to be reformed, 
steps of concentration and evaporation of the treatment 
liquid for cleavage of the polymer and orientation of 
fragments on the surface to be reformed, and the step 
of condensation of the polymer for polymerization by 
binding between fragments, the element having the 
surface reformed is yielded. 
[0178] 

The step of concentration of the treatment liquid 
and the step of evaporation of the treatment liquid can 
be preferably carried out a continuous heating and 
drying steps under a temperature (for example, 60°C) 
lower that a boiling point of the solvent at the 
temperature higher than a room temperature, and in the 
case where polysiloxane is used in water, acid, and 
organic solvent (for example, isopropyl alcohol) for 
reforming the surface, which consists of a polyolefin 
resin, be carried out for about 45 minutes to two 
hours, for example- These steps are carried out for 
about two hours, for example, in use of the aqueous 
solution of 40 wt% isopropyl alcohol. If water content 
is reduced, the drying process time can be shortened. 
Reduction of water content can shorten the drying 
process time. 
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[0179] 

In the example presented in Fig* 36, fragments are 
formed on the face of the element to be reformed by 
cleavage of the polymer. However, the treatment liquid 
already contained fragments can be supplied to a top of 
the face of the element to be reformed in order to 
orient it. 
[0180] 

The composition of the treatment liquid can be, as 
described above, used based on a constitution 
comprising a wettability- improving agent, which, for 
example, has wettability to the face to be reformed for 
improving wettability of the treatment liquid to the 
face to be reformed and is the good solvent for the 
polymer being an effective component of the surface 
reform agent, solvent, polymer cleavage catalysts, the 
functional group to impart the reform effect to the 
face to be reformed, and the polymer having groups to 
yield the attaching function to the face to be 
reformed. 
[0181] 

"Example 1 of application of the principle" 
Next, the following is the example of application 
of the principle for the above described surface 
hydrophilic treatment to a polypropylene-polyethylene 
fibrous body. Actual polypropylene-polyethylene 
fibrous body, for example, is that prepared in a block 
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shape composed of "the fiber having a shape usable as 
the ink absorber used for the purpose, in which liquid 
such as water is impregnated to keep ink. For example, 
as shown in (a) of Fig. 25, the fibrous body 83 
functioning as an absorbing holder 84 for various 
liquids such as ink is contained in the container 81 
with the suitable shape having an opening 85 opened to 
atmosphere in a predetermined orientation in order to 
use as a liquid holding container. Such ink absorber 
can be preferably used in an ink tank used for the ink 
jet recording apparatus. Particularly, as mentioned 
later using Fig. 27 and Fig. 28, in the case where the 
fibrous absorber, which is subjected to a treatment in 
which an excess treatment solution is squeezed from 
spaces of fibers by strongly pressurizing the fibrous 
absorber in which the hydrophilic treatment solution is 
impregnated followed by drying, is contained in the 
tank, it is preferable that a squeezing direction of 
the treatment solution coincides with an compressing 
direction of the fibrous absorber in inserting into the 
tank. In other words, when the fibrous absorber 
compressed in squeezing work of treatment solution 
recovers as described above, for example, even if the 
hydrophilic treatment agent has not attached firmly to 
a branching point of the fiber, the defect can be 
canceled in inserting the fibrous absorber into the 
tank. 
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[0182] 

The fiber is specifically constituted from a 
biaxial fibrous body made of polypropylene and 
polyethylene. Individual fibers measure about 60 mm 
length. The biaxial fibrous body, of which sectional 
shape is exemplified in (a) of Fig. 26, has almost 
circular (closed annular) external shape (outer 
circumferential shape) of a section in a direction 
vertical to an axis and also has the core member 83b 
made of the polypropylene fiber having relatively high 
melting point to make the sheath member 83a by covering 
circumference thereof with polyethylene with a 
relatively low melting point. After fibers of the 
fiber block made of short fibers having such sectional 
structure, is orientated in a same direction by using a 
carding machine, heated to cause fusion of fibers. 
Specifically, heating is carried out under a 
temperature higher than the melting point of 
polyethylene of the sheath member and lower than the 
melting point of polypropylene of the core member to 
make a structural body in which polyethylene of the 
sheath member located in a position, in which fibers 
contact each other, is fused each other. 
[0183] 

In the above described fibrous structural body 83, 
as shown in (c) of Fig. 25, the orientation of fibers 
is arranged in the same direction by using the carding 
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machine and thus, fibers are mainly arranged in a 
length direction (Fl) continuously and fibers 83 
partially contact with each other. By heating, in this 
contact point (point of intersection), mutual contact 
occurs to form a network structure resulting in having 
a mechanical elasticity in the orthogonal direction 
(F2). According to this, a tensile strength to the 
length direction ( Fl ) shown in (b) of Fig. 25 
increases. On the contrary, the orthogonal direction 
( F2 ) has an inferior tensile strength and the elastic 
structure having a recovery force against squeezing 
deformation. 
[0184] 

When this fibrous structural body 83 is detailedly 
analyzed, as shown in (c) of Fig. 25, individual fibers 
are crimped. According to crimping, a complicated 
network structure is formed between adjacent fibers to 
cause fusion. A part of crimped fibers directs to the 
orthogonal direction (F2) to complete a three- 
dimensional fusion. Fibrous structural body 83 
actually used in the present example is formed in a 
sliver by using a tow of the biaxial fibers in which 
polyethylene with the melting point of 132 °C almost 
concentrically, as shown in (a) of Fig. 26, covered the 
polypropylene fiber of the core member with the melting 
point of 180°C. In the fiber structural body used, the 
main fiber direction ( Fl ) , in which fibers are oriented 
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and hence, if liquid is soaked, internal fluidity and 
an attitude of holding in a static condition are 
clearly differ between the fiber direction ( Fl ) and the 
intersectional direction ( F2 ) . 
[0185] 

In this example, the shape of the objective 
element is the fibrous structural body and has a higher 
liquid holding performance that the element having a 
plane surface and thus, the treating liquid solution is 
made with the following composition. 
[0186] 
[Table 2] 

Table 2 ( Composition of Hydrophilic treatment solution 
of fiber) 



Constituent 


Composition (wt%) 


( polyoxyalkylene ) - 
poly ( dimethylsiloxane ) 


0.40 


Sulfuric acid 


0.05 


Isopropyl alcohol 


99. 55 



[0187] 

(1) Hydrophilic treatment method for PP-PE fibrous 
absorber 

Polypropylene-polyethylene fibrous absorber with 
the structure shown in (a) of Fig. 27 was soaked in the 
hydrophilic treatment liquid of the above described 
composition ((b) of Fig. 27). Here, the treatment 
liquid is held in the space in the fibrous absorber. 
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Subsequently, the fibrous absorber is squeezed ((c) of 
Fig. 27) to remove excess treatment solution held in 
the space of the fiber. The fiber absorber 83 removed 
from a fixing jig such as a wire net recovers the 
original shape ((a) of Fig. 28) to make the surface of 
the fiber apply with a liquid layer 86A. The fiber, of 
which surface has been wetted with the liquid, was 
dried for 1 hour in a 60 °C oven ((b) of Fig. 28). 
[0188] 

( Comparative example 1 and reference example 1 ) 

In addition, as a comparative example 1, the same 
operation as the method described in Fig. 27 and Fig. 
28 was carried out also for liquid, which was prepared 
in the above described fibrous body hydrophilic 
treatment liquid, containing only sulfuric acid and 
isopropyl alcohol. In other words, the liquid prepared 
by removing ( polyoxyalkylene ) -poly ( dimethylsiloxane ) 
from the treatment liquid shown in the Table 1. 
[0189] 

In contrast to a weight 0.5 g of the PP-PE fibrous 
absorber used in the above described example 1 to which 
the principle was applied, the hydrophilic treatment 
liquid to be applied to the hole of the fibrous 
absorber by the above described application method is 
0.3 to 0.5 g. Also in the comparative example 1, a 
quantity of liquid applied is the same as the example 1 
to which the principle was applied. 
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[0190] 

The followings are evaluation and the results 
thereof about the condition of the surface treated in 
various fibrous absorbers obtained by the above 
described operation. 
[0191] 

(1) Hydrophilicity evaluation method for the PP-PE 
fibrous absorber 

A) Evaluation by dropping pure water using a 
dropping pipette 

For the PP-PE fibrous absorber subjected to the 
treatment of the example 1 to which the principle was 
applied, the PP-PE fibrous absorber of the comparative 
example 1, and the untreated PP-PE fibrous absorber of 
the reference example, in dropping pure water from a 
top part using the dropping pipette, respectively, 
impregnating performance of pure water was observed. 
[0192] 

B) Evaluation of pure water impregnation 

A container with a size, in which the PP-PE 
fibrous absorber can be completely put, was filled with 
pure water. In this container, the PP-PE fibrous 
absorber treated by the example 1 to which the 
principle was applied, the PP-PE fibrous absorber of 
the comparative example 1, and the untreated PP-PE 
fibrous absorber of the reference example were mildly 
put observing impregnating status of pure water into 
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respective PP-PE fibrous absorbers. 
[0193] 

( 2 ) The result of hydrophilicity evaluation for 
the PP-PE fibrous absorber 

A) The result of the evaluation by dropping pure 
water using a dropping pipette 

In the PP-PE fibrous absorber treated by the 
example 1 to which the principle was applied, in 
dropping pure water from a top part using the dropping 
pipette, pure water impregnated instantaneously into 
the inside of the fibrous absorber. 
[0194] 

On the other hand, in the PP-PE fibrous absorber 
of the comparative example 1, and the untreated PP-PE 
fibrous absorber of the reference example 1, though 
pure water was dropped from a top part using the 
dropping pipette, pure water did never impregnate into 
the fibrous absorber and formed a drop with a spherical 
shape put on the surface of the PP-PE fibrous absorber. 
[0195] 

B) The result of the evaluation of pure water 
impregnation 

When the PP-PE fibrous absorber treated by the 
example 1 to which the principle was mildly put in the 
container filled with pure water, the PP-PE fibrous 
absorber gradually fell in water. From these 
experiments, it is at least concluded that the surface 
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of the PP-PE fibrous absorber treated by the example 
described using Fig. 27 and Fig. 28 has hydrophilicity . 
[0196] 

On the other hand, the PP-PE fibrous absorber of 
the comparative example 1 and the untreated PP-PE 
fibrous absorber of the reference example 1 were mildly 
put in the container filled with pure water, the PP-PE 
fibrous absorber of the comparative example 1 and the 
untreated PP-PE fibrous absorber showed a completely 
floating situation on pure water. Subsequently, no 
observation of absorbing water was made but evidently 
showed water repellency. 
[0197] 

From the above described results, it is concluded 
that also for the PP-PE fibrous absorber, by applying 
the treatment liquid consisting of polyalkylsiloxane 
having a polyoxyalkylene oxide chain, acid, and alcohol 
followed by drying, a polyalkylsiloxane cover is formed 
as shown in (c) of Fig. 28 to allow effective surface 
hydrophilic treatment. As the result, it has been 
known that the PP-PE fibrous absorber subjected to the 
above described treatment can satisfactorily have the 
function of the ink absorber also for aqueous ink. 
[0198] 

The above described result, in other words, in 
surface reform applied to the present invention, for 
the purpose to obtain proof of formation of a polymer 
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cover by attaching of polyalkylsiloxane having the 
polyoxyalkylene oxide chain on the surface of the PP-PE 
fiber, the observation by SEM photography of the 
surface of the fiber was carried out. 
[0199] 

Fig. 29, Fig. 30, and Fig. 31 show enlarged SEM 
photographs of the surface of the untreated PP-PE fiber 
of the reference example 1 (the untreated PP-PE fibrous 
absorber). Fig. 32 shows the enlarged SEM photograph 
of the surface of an acid-treated PP-PE fiber of the 
comparative example 4 (the PP-PE fibrous absorber 
treated with acid and alcohol only). 
[0200] 

Fig. 33, Fig. 34, and Fig. 35 show enlarged SEM 
photographs of the surface of the treated PP-PE fiber 
of examples (the PP-PE fibrous absorber hydrophilically 
treated) described using Fig. 27 and Fig. 28. 
[0201] 

First, in all these enlarged SEM photographs of 
the surface of the PP-PE fiber, an evident structural 
change, which is caused by attaching of an organic 
matter, is not found on the surface of the fiber. In 
fact, the detailed comparison of 2000 times enlarged 
photographs of the untreated PP-PE fiber of Fig. 31 
with those of the PP-PE fiber hydrophilically treated 
of Fig. 35 shows no difference between SEM observations 
of the surfaces of the untreated PP-PE fiber and the 
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PP-PE fiber hydrophilically treated. Therefore, in the 
PP-PE fiber hydrophilically treated, ( polyoxyalkylene ) - 
poly( dimehtylsiloxane ) attaches to the surface of the 
fiber in evenly thin film form (seemingly monomolecular 
film) and hence, morphologically, does not allow 
discrimination from the original surface of the fiber. 
Therefore, It is concluded that no difference is found 
from the SEM observation . 
[0202] 

On the other hand, according to viewing the SEM 
photograph of the PP-PE fiber, of Fig. 32, treated with 
acid and alcohol only, break of the point of 
intersection (fusion point) of fibers frequently occurs 
and many node-like structure is found in fibers. This 
change indicates the result of induction and 
enhancement of deterioration of PE-PP molecules of the 
surface of the fiber, particularly the PE of a 
superficial layer, caused by the acid of the high 
concentration caused by evaporation of solvent in the 
heating and drying steps and heat of the drying step 
itself . 
[0203] 

On the other hand, though the hydrophilic 
treatment solution also contains the acid of the same 
concentration and same heating and drying are carried 
out, break of fiber connecting part and the node in the 
fiber, which are observed in the acid- treated PP-PE 
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fiber treated with acid and alcohol only, are not 
found. This fact indicates that in hydrophilic 
treatment of the example 1 to which the principle was 
applied, deterioration of PE molecules of the surface 
of the fiber was inhibited. This phenomenon can be 
explained as that an action of the acid caused break of 
PE molecules of the surface of the fiber and some 
substance and structure captured a radical when the 
radical produced in a molecule to inhibit chained break 
of PE by the radical. A possible secondary phenomenon 
and effect are to inhibit break of PE/PP caused by a 
radical chain through involvement of ( polyoxyalkylene ) - 
poly ( dimehtylsiloxane ) attaching to the surface in 
capturing the radical and formation of a chemical bond 
to the surface of PE by capturing the radical produced. 
[0204] 

In compilation of these descriptions, in the 
example 1 to which the principle was applied,, it is 
concluded that reform of the surface of the fiber is 
achieved by attaching of ( polyoxyalkylene ) - 
poly ( dimehtylsiloxane) to the surface of the fiber in 
evenly thin film form. In the process, cleaning effect 
of the surface of the fiber is expected by the acid and 
the solvent contained in the solution used for 
hydrophilic treatment and also the action to enhance 
physical adsorption of the polyalkylene oxide chain is 
supposed. In addition to this, not lower possibility 
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of the chemical bond of the broken part of the PE 
molecule to the polyalkylene oxide chain, according to 
break of the PE molecule by the highly concentrated 
acid and heat, is presumed. 
[0205] 

Further, the example 1, to which the principle was 
applied, shows that over the surface of the fiber 
formed from a curved surface, as shown diagrammatically 
in (c) of Fig. 28, for example, the polymer cover is 
easily achieved. As described above, annular covering 
of a circumferential part (a part of which section has 
the outer circumference of a closed circular shape ) 
with the polymer cover, allows preventing easy falling 
down of the part, of which surface has been reformed by 
covering with the polymer, from the element. 
[0206] 

In some cases, the biaxial fiber, as shown in (b) 
of Fig , 26, is eccentric, has a core part (core member) 
lb exposed partially to the outer wall face, and 
includes both the surface made from the superficial 
layer (the sheath member) and the surface made from the 
core part. Also in such case, surface reform treatment 
according to the above described present invention 
allows imparting hydrophilicity to both the surfaces of 
the exposed part of the core part and the superficial 
layer. In addition, in the case where a surfactant 
having hydrophilic performance is simply applied and 



117 



dried, partial initial hydrophilic property can be 
yielded. However, when mildly washing is done using 
pure water, the surfactant immediately dissolves in 
water to dissolve out finally resulting in loss of 
hydrophilicity. 
[0207] 

"Examples 2 and 3 to which the principle was 
applied" 

Next, an example of application of the principle 
of surface hydrophilicity treatment as above described 
to the PF fibrous body will be described below. 
Specifically, as the PP fibrous body, a fiber block, 
having a 2 denier fiber diameter, formed in a cubic 
shape of 2 cm x 2 cm x 3 cm. 
[0208] 

First, the hydrophilic treatment solution of the 
following two compositions were prepared. 
[0209] 
[Table 3] 



Table 3 (Composition of hydrophilic treatment solution) 



Component 


Composition (wt%) 


( Polyoxyalkylene ) - 
poly ( dimehtylsiloxane ) 


0.1 


Sulfuric acid 


0.0125 


Isopropyl alcohol 


99.8875 



[0210] 
[Table 4] 

Table 4 (Composition of hydrophilic treatment solution) 
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Component 


Composition ( wt% ) 


( Polyoxyalkylene ) - 
poly( dimehtylsiloxane ) 


0.1 


Sulfuric acid 


0.0125 


Isopropyl alcohol 


40.0 


Pure water 


59.8875 
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[0211] 

The second composition (the example 3 to which the 
principle was applied) is made to the above described 
composition by adding predetermined quantities of 
isopropyl alcohol and pure water in this order. Also 
here, sulfuric acid and ( polyoxyalkylene ) - 
poly( dimehtylsiloxane ) contained are those four times 
diluted. 
[0212] 

Following the step of hydrophilic treatment method 
of the PP-PE fibrous absorber explained using Fig. 27 
and Fig. 28, the PP fibrous body (the example 2 to 
which the principle was applied) treated with the 
solution of the first composition (Table 2), in which 
isopropyl alcohol is used as the main solvent, water, 
and the PP fibrous body (the example 3 to which the 
principle was applied) treated with the solution of the 
second composition to be used as a mixing solvent of 
isopropyl alcohol . 
[0213] 

( Reference example 2 ) 

The PP fibrous body untreated was assigned to the 
reference example 2. 
[0214] 

Similar to the example 1 to which the principle 
was applied, the surface of the PP fibrous body, of the 
reference example 2, untreated, having water repellency 
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was reformed to the surface showing hydrophilicity as 
well as the PP fibrous body of the example 2 to which 
the principle was applied and the PP fibrous body of 
the example 3 to which the principle was applied. For 
the purpose to evaluate a degree of hydrophilicity, 
aqueous ink (y= 46 dyn/ cm) of 7 g was put in a Petri 
dish and on the surface of ink liquid, the PP fibrous 
body of the example 2 to which the principle was 
applied, the PP fibrous body of the example 3 to which 
the principle was applied, and the untreated PP fibrous 
body of the reference example 2 were put mildly = 
[0215] 

The untreated PP fibrous body of the reference 
example 2 showed the status of floating on aqueous ink. 
In the PP fibrous body of the example 2 to which the 
principle was applied and the PP fibrous body of the 
example 3 to which the principle was applied, ink was 
absorbed up from a bottom face of the fibrous body. 
However, if the PP fibrous body of the example 2 to 
which the principle was applied is compared with the PP 
fibrous body of the example 3 to which the principle 
was applied, the evident difference was found in the 
quantity of aqueous ink absorbed up and the PP fibrous 
body of the example 2 to which the principle was 
applied absorbed up the whole volume of ink in the 
Petri dish. However, in the PP fibrous body of the 
example 3 to which the principle was applied, about a 
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half volume of ink left in the Petri dish. 
[0216] 

Between the PP fibrous body of the example 2 to 
which the principle was applied and the PP fibrous body 
of the example 3 to which the principle was applied, 

the total quantity of ( polyoxyalkylene ) - 

poly( dimehtylsiloxane ) which is the polymer covering 

those surfaces, there is not a substantial prominent 

difference. This may be the result of difference 

between the degree of orientation of the polymers 

themselves of the cover. 

[0217] 

For example, in the PP fibrous body of the example 
2, to which the principle was applied, the polymer 
covering the surface is almost oriented, but partially 
attaches in the situation in which the orientation 
contains an irregularity* On the other hand, in the PP 
fibrous body of the example 3 to which the principle 
was applied, the above described irregular orientation 
has been distinctly reduced. 
[0218] 

In the hydrophilic treatment using 
( polyoxyalkylene ) -poly ( dimehtylsiloxane ) , it is 
understood that water is added to the solvent as well 
as isopropyl alcohol allows accomplishing cover with a 
dense and regularly arranged orientation. The 
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treatment liquid itself needs to wet the surface 
thereof evenly and thus, isopropyl alcohol should be 
contained at least about 20%. Even if the content of 
isopropyl alcohol smaller than the content of 40% 
isopropyl alcohol of the above described example 3, to 
which the principle was applied, covering is possible. 
In other words, in the steps to evaporate and dry the 
solvent, isopropyl alcohol is lost by faster 
volatilization and during volatilization, the content 
of isopropyl alcohol further decreases. In 
consideration of this, even if the content of isopropyl 
alcohol smaller than the content of 40% isopropyl 
alcohol, covering is possible. Besides, in view of 
industrial safety, the content of isopropyl alcohol is 
preferably less than 40%. 
[0219] 

Furthermore, it is natural that the above 
described concept of the art in the above described 
reform method and reformed surface and element 
according to the present invention is applicable to all 
porous bodies other than fibers as the negative 
pressure creating member. 
[0220] 

The negative pressure creating member adapted to 
hydrophilicity evenly by the method disclosed in the 
section as described above ( Other Embodiments ) , 
concerning reabsorption of ink after removal of ink 
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(liquid) impregnated in the negative pressure creating 
member as described in the Section of Problem to be 
Solved by the Invention, yields the effect, by which 
the quantity of ink held by the negative pressure 
creating member after reabsorption is almost equal, in 
other words the initial negative pressure can be 
recovered regardless of removed amount of and 
repetition frequencies of ink. 
[0221] 

On the other hand, in the embodiment in which an 
liquid containing chamber is detachably installed in 
the negative pressure creating member-containing 
chamber, concerning a holding amount of liquid in the 
negative pressure creating member-containing chamber in 
replacing the liquid containing chamber, there are 
various cases such as the case where liquid is held up 
to a position around a joint pipe being a joint part to 
ink leading orifice, the case where liquid is consumed 
up to the position around an ink supply opening, or the 
case where there is no ink to consume (supply). 
According to application of the above described 
invention, by hydrophilic treatment of the negative 
pressure creating member in the negative pressure 
creating member-containing chamber by any one of 
methods disclosed in the above described (Other 
Embodiments) section, after replacing the liquid 
containing chamber, the negative pressure in the ink 
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supply opening of the negative pressure creating 
member-containing chamber can be always recovered to 
the initial level (the negative pressure and quantity) 
regardless of frequencies of replacement and a remained 
quantity of liquid in the negative pressure creating 
member-containing chamber before replacement. Here, in 
consideration of partial hydrophilic treatment 
according to the present invention, in a treating part, 
there is the remained quantity of liquid in the 
negative pressure creating member before replacement in 
the position around the treating part (for example, the 
case where liquid around the joint pipe has been only 
consumed), whole the negative pressure creating member 
should be not treated hydrophilically by the above 
described method, but the above described hydrophilic 
treatment may be adapted to do from the part where 
liquid is consumed to the part where liquid is added 
to. 

[0222] 

[Effect of the Invention] 

As described above, according to the present 
invention, in the fibrous body as the negative pressure 
creating member housed in the liquid containing 
container to hold the recording liquid for the liquid 
ejecting head, by that the surface of the fiber has 
polyolefin resin and the polyolefin resin has 
hydrophilic group orienting to the surface of the 
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resin, wettability of the surface of the resin 
increases and therefore, even if the liquid used is ink 
with the high surface tension, a special step and 
facility, conventionally necessary for injection 
thereof, can be simplified. In addition, the flow 
resistance, when the recording liquid moves, decreases 
and hence, high flow rate supply can be realized for 
the liquid ejecting head for high speed printing. 
[0223] 

Hydrophilic treatment for the pressure contacting 
body of fibers arranged in the supply opening part of 
the liquid containing container can reduce the ink flow 
resistance and increase fluidity of ink and therefore, 
ink supply of high low rate become possible- In 
addition, staying of bubbles can be prevented the case 
fibrous body is made to the pressure contacting body 
and therefore, rise of the flow resistance can be 
suppressed . 
[0224] 

The part corresponding to the supply opening and 
peripheral part thereof, of the fibrous body as the 
negative pressure creating member housed in the liquid 
containing container, is hydrophilically treated and 
therefore, the recording liquid exists always in the 
supply opening and peripheral part thereof and 
discontinuity of liquid supply to the head is 
prevented . 
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[0225] 

In addition, in the liquid containing chamber of 
integrally formed or attachably detachable constitution 
through mutual communicating part between the negative 
pressure creating member-housing chamber and the liquid 
containing chamber, a plane layer, which is located in 
the upper part than the communicating part between the 
above described negative pressure creating 
member-housing part and the above described liquid 
containing part and crosses to the gravity direction, 
of the fibrous body as the negative pressure creating 
member housed is hydrophilically treated and thus, even 
if liquid and gas in the liquid containing part is 
expanded by the environmental change, liquid flowing 
between fibers can be diffused in the above described 
hydrophilic treatment part. Therefore, without 
increasing a volume of the negative pressure creating 
member-housing chamber, abrupt pressure rise can be 
fully eased. 
[0226] 

Further, in the liquid containing chamber of 
integrally formed or attachably detachable constitution 
through mutual communicating part between the negative 
pressure creating member-housing chamber and the liquid 
containing chamber, the liquid supply region from the 
communicating part between the above described negative 
pressure creating member-housing part and the above 
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described liquid containing part of the fibrous body as 
the negative pressure creating member housed to the 
liquid supply opening for the liquid ejecting head is 
hydrophilically treated and hence, even if the liquid 
surface in gas-liquid exchange is disturbed and lowered 
by microscopic difference of density of the fibrous 
body, the projected lowered liquid surface is stopped 
in the hydrophilically treated area. According to this 
process, liquid movement from the liquid containing 
part to the negative pressure creating member-housing 
part is not discontinued by air and therefore, stable 
gas-liquid exchange action is carried out. The part 
around the supply opening is hydrophilically treated 
and thus, the recording liquid exists always around 
there and hardly discontinued in the supply opening. 
Further, when a new liquid containing part is replaced 
to, the hydrophilically treated area of fibers draws 
liquid actively and therefore, the liquid ejecting head 
can be smoothly recovered. Liquid quantity necessary 
for recovery of the liquid ejecting head can be 
controlled according to the magnitude of the 
hydrophilically treated area. 
[0227] 

In the liquid containing chamber of integrally 
formed or attachably detachable constitution through 
mutual communicating part between the negative pressure 
creating member-housing chamber and the liquid 
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containing chamber, regions, corresponding to the 
communicating part between the above described negative 
pressure creating member-housing part and the above 
described liquid containing part or the atmosphere 
leading groove and the near area thereof, of the 
fibrous body as the negative pressure creating member 
housed is hydrophilically treated and hence, this 
hydrophilically treated part stably holds liquid and 
thus, before the gas-liquid exchange status is reached, 
it can be prevented that the gas- liquid exchange action 
is carried out by careless air pass. When consumption 
of the recording liquid stops in the gas-liquid 
exchange status, the part corresponding to the 
atmosphere leading groove the above described fibrous 
body and peripheral part thereof can be filled with 
liquid to close rapidly the atmosphere communicating 
groove or communicating part. According to the above 
described functions, stable gas-liquid exchange action 
becomes possible. In addition, when the above 
described liquid containing container is removed for 
replacement, liquid hardly drops than the communicating 
part of the above described negative pressure-creating 
member housing part side. 
[0228] 

Besides, according to the surface reform method 
applied to the present invention, for the surface of 
entire inside part of the negative pressure-creating 
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member, such as the porous body and a finely processed 
element;, having a complicated shape, desired lyophilic 
can be applied. And, for the olefin resin, which is 
regarded as difficult to subject to the surface reform, 
lyophilic nature can be maintained for a longer period 
than conventional one. Further, there is hardly the 
negative pressure-creating member structure and an 
increase in a weight and the surface itself reformed 
can be formed as a thin layer of a molecular level, 
preferably the monomolecular level. Furthermore, 
desired reform can be freely practiced and also a 
manufacturing method excellent in simple and mass 
production performance can be provided. 
[Brief Description of the Drawings] 
[Fig. 1] 

A diagrammatic sectional view of a liquid 
containing container according to the first embodiment 
of the present invention. 
[Fig. 2] 

Diagrammatic sectional views of a liquid 
containing container according to the second embodiment 
of the present invention. 
[Fig. 3] 

A figure showing an example of a hydrophilically 
treated region in an absorber of a liquid containing 
container according to the second embodiment of the 
present invention . 



130 



[Fig. 4] 

A figure showing an example of a hydrophilically 
treated region in an absorber of a liquid containing 
container according to the second embodiment of the 
present invention • 
[Fig. 5] 

A figure showing an example of a hydrophilically 
treated region in a negative pressure creating member 
(absorber) in an ink jet head cartridge, which is the 
liquid containing container according to the third 
embodiment of the present invention. 
[Fig. 6] 

A figure showing an example of a hydrophilically 
treated region in a negative pressure creating member 
(absorber) in the ink jet head cartridge, which is the 
liquid containing container according to the third 
embodiment of the present invention. 
[Fig. 7] 

A figure showing an example of a hydrophilically 
treated region in a negative pressure creating member 
(absorber) in an ink jet head cartridge, which is the 
liquid containing container according to the third 
embodiment of the present invention. 
[Fig. 8] 

A figure showing an example of a hydrophilically 
treated region in a negative pressure creating member 
(absorber) in an ink jet head cartridge, which is the 
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liquid containing container according to the third 
embodiment of the present invention. 
[Fig. 9] 

Figures showing an example of a moving status of 
ink in an ink jet head cartridge, which is the liquid 
containing container according to the third embodiment 
of the present invention. 
[Fig. 10] 

A figure explaining an effect of a hydrophilically 
treated region in gas-liquid replacement in an ink jet 
head cartridge, which is the liquid containing 
container according to the third embodiment of the 
present invention . 
[Fig. 11] 

A figure showing an example of a hydrophilically 
treated region in a negative pressure creating member 
(absorber) in an ink jet head cartridge, which is the 
liquid containing container according to the third 
embodiment of the present invention. 
[Fig. 12] 

A diagrammatic sectional figure showing the liquid 
containing container, which has a pressurized contact 
body, according to the fourth embodiment of the present 
invention. 
[Fig. 13] 

A diagrammatic sectional figure showing the liquid 
containing container according to the fifth embodiment 
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of the present invention. 
[Fig. 14] 

Figures explaining a difference between effects in 
presence and absence of the hydrophilically treated 
region shown in Fig. 13. 
[Fig. 15] 

Figures explaining a hydrophilically treating 
method for the absorber in the liquid containing 
container according to the sixth embodiment of the 
present invention. 
[Fig. 16] 

A diagrammatic perspective view showing a liquid 
discharge recording apparatus according to the seventh 
embodiment of the present invention. 
[Fig. 17] 

Figures diagrammatically showing an attaching 
form, which is made on a surface of an element (base 
material) to be reformed, of a polymer of a surface 
reforming agent to the element surface in a surface 
reforming method applicable to the present invention; 
(a) is a figure explaining the case where both a second 
group as a functional group and a first group for 
attaching to the surface of the element are located in 
a side chain of the polymer and (b) is a figure 
explaining the case where the first group is included 
in a main chain. 
[Fig. 18] 
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A figure diagrammatical ly showing a status in 
which a treating liquid, which contains the polymer of 
the surface reforming agent, is applied to form an 
applied layer on the base material according to the 
surface reforming method applicable to the present 
invention. 
[Fig. 19] 

A conceptual rendering showing a process to remove 
partially a solvent contained in the applied layer 
containing the polymer of the surface reforming agent 
formed on the base material according to the surface 
reforming method applicable to the present invention. 
[Fig. 20] 

A diagrammatic figure showing a partial 
dissociation process, of the polymer of the surface 
reforming agent, included in a process to remove 
partially the solvent contained in the applied layer 
containing the polymer of the surface reforming agent 
and induced by an acid to be added to a treating 
solution. 
[Fig. 21] 

A diagrammatic figure showing a process, of the 
polymer of the surface reforming agent, included in a 
process to remove further the solvent contained in the 
applied layer containing the polymer of the surface 
reforming agent and forming an orientation of the 
polymer of the surface reforming agent or of fragments 
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of the polymer thereof . 
[Fig. 22] 

A diagrammatic figure showing a process, in which 
the solvent contained in the applied layer is dried to 
remove and the polymer of the surface reforming agent 
or fragments of the polymer thereof orient to attach to 
and be fixed to the surface. 
[Fig. 23] 

A diagrammatic figure showing a process, in which 
small molecules, which are produced by dissociation of 
the polymer of the surface reforming agent that 
attaches and is fixed to the surface, binds to each 
other again by a condensation reaction. 
[Fig. 24] 

A diagrammatic figure showing a case where the 
surface reforming method applicable to the present 
invention is applied to hydrophilic treatment for a 
water repellent surface and an effect of addition of 
water to a treating solution. 
[Fig. 25] 

Diagrammatic figures showing a PE-PP fibrous body 
usable for an ink absorber in an ink tank; (a) to (d) 
show a mode of use as the ink absorber in the ink tank, 
a total shape of the PE-PP fibrous body, a direction Fl 
of the orientation of the fiber, and the direction F2 
orthogonal to the Fl, the status before the above 
described PE-PP fibrous body is made by heat fusion, 
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and the status in which the above described PE-PP 
fibrous body has been made by heat fusion, 
respectively, 
[Fig. 26] 

Views showing examples of the sectional structure 
of the PE-PP fibrous body shown in Fig. 25, 
diagrammatically showing the example in which a PE 
sheath material covers almost concentrically over the 
PP core material and the example in which the PE sheath 
material covers eccentrically over the PP core 
material , respectively . 
[Fig. 27] 

Diagrammatic figures showing a case where the 
surface reforming method according to the present 
invention is applied to hydrophilic treatment for the 
water repellent surface of the PE-PP fibrous body shown 
in Fig. 25 diagrammatically show an untreated fibrous 
body, the process to soak the fibrous body in 
hydrophilic treatment solution, and the process to 
compress the fibrous body to remove an excessive 
treatment solution after soaking, respectively. 
[Fig. 28] 

Views for showing the process following to the 
process shown in Fig. 27 diagrammatically show the 
applied layer formed on the surface of the fibrous 
body, the process to remove by drying the solvent 
contained in the applied layer, and a cover of 
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hydrophilic treatment; agent covering over the surface 
of the fiber, respectively. 
[Fig. 29] 

A view for showing a 150 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of an untreated PP-PE fiber 
of a reference example 1 (untreated PP-PE fiber 
absorber ) „ 
[Fig. 30] 

A view for showing a 500 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of an untreated PP-PE fiber 
of a reference example 1 (untreated PP-PE fiber 
absorber ) . 
[Fig. 31] 

A view for showing a 2000 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of an untreated PP— PE fiber 
of a reference example 1 (untreated PP-PE fiber 
absorber ) . 
[Fig. 32] 

A view for showing the 150- times enlarged SEM 
photograph indicating a shape and the surface condition 
of an acid- treated PP-PE fiber of a comparative example 
1 (PP-PE fiber absorber treated by an acid and an 
alcohol only). 
[Fig. 33] 
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A view for showing a 150 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of a treated PP-PE fiber of 
an example 1 ( hydrophilically treated PP-PE fiber 
absorber) to which the principle was applied. 
[Fig. 34] 

A view for showing a 500 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of a treated PP-PE fiber of 
an example 1 (hydrophilically treated PP-PE fiber 
absorber) to which the principle was applied. 
[Fig. 35] 

A view for showing a 2000 times enlarged SEM 
photograph, replacing to a drawing, indicating a shape 
and the surface condition of a treated PP-PE fiber of 
an example 1 (hydrophilically treated PP-PE fiber 
absorber) to which the principle was applied. 
[Fig. 36] 

a process chart showing an example of a 
manufacturing process, through the deforming surface 
treatment, applicable to the present invention. 
[Fig. 37] 

A figure diagrammatically showing an example of a 
presumable distribution of hydrophilic groups and 
hydrophobic groups the surface prepared by the 
deforming surface treatment applicable to the present 
invention. 
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[Fig. 38] 

Figures showing an example of the hydrophilic 
treatment;, applicable to the present invention, in a 
negative pressure creating member (the absorber) in the 
ink jet head cartridge. 

[Description of Reference Numerals or Symbols] 



1, 11 Ink tanks 

2, 15 PP fibrous bodies 

3, 16 Atmosphere communication orifices 

4, 14 Ink supply openings 

5 Hydrophilic treatment liquid 

12 Negative pressure creating 

member- containing chamber 

13 Ink containing chamber 

17 Ink leading orifice 

18 Partitioning wall 

19 Atmosphere leading- in groove 

20 Seal 

100 Negative pressure regulating chamber 

unit 

102 Sealing surface 

110 Negative pressure regulating chamber 

container 

113C Boundary 

115 Atmosphere communication orifice 

116 Buffer space 
120 Lid 
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130, 140 Absorbers 

150 Holder 

160 Ink jet head unit 

161 Filter 

165 Ink supply tube 

170, 250 ID members 

180 Joint pipe 

180a Sealing projection 

180b Projection for opening/closing the value 

200 Ink tank unit 

201 Ink containing container 
210 Case 

210a Engaging part 

220 Internal bag 

221 Pinch-off part 

222 External atmosphere communicating 

orifice 

230 Joint orifice 

250a Click part 

252 Recessed part for ID 

260a First value frame 

260b Second value frame 

261 Value body 

262 Value lid 

263 Energizing member 
300 

H Liquid surface (gas-liquid interfere) 
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1000 Liquid container 

5020 Cap 

5030 Guide shaft 

5040 Lead screw 

5050 Screwed groove 

5080 Gear 

5090, 5100, 5110, 5200 Driving force transmitti 

gears 

5130 Driving motor 

HC Carriage 

IJRA Ink jet recording apparatus 
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[Name of the Document] Abstract 

[Abstract] 

[Object] 

A fiber body which exhibits sufficient ink 
supplying characteristics for keeping up with the trend 
toward diversification of ink and high printing speed 
while ensuring an easy and simple ink injection 
operation and a liquid container having the same. 
[Means for achieving the Object] 

The ink tank 1 has a PP fiber body ( crosshatched 
area of the figures) 2, as a negative pressure 
generating member for an ink jet head which ejects 
liquid to perform recording, arranged almost all over 
the interior thereof, so as to allow the fiber body to 
hold a liquid to be supplied to an ink jet head- On 
the top of the tank casing, provided is an atmosphere 
communication port 3. And as a PP fiber body 2, used 
is an assembly of intertwined PP fibers of which 
surface has been subjected to surface treatment of 
giving hydrophilic nature thereto. 
[Effected Drawing] Fig. 1 
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